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The General Motors Corp., Fisher Body Div., Elyria Plant is a Manufacturer of Finished 
Automotive Hardware and Bright Trim. Necessary ~mintenance and Toolroom functions are also 
operated at this location. Products produced at Fisher - Elyria include Steel and Aluminum 
Hinge Sub-assemblies, Sun Roof Sub-assemblies, Miscellaneous Small Steel Parts, Trim and 
Mechanical Parts of various Thermoplastics (uncoated and/or painted), and Foam Urethane 
Seat Back and Cushion Cores. 



PROCESS CODE- Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are pcovide'd 
entering codes. If mo"i'S lines are needed, enter the code(s) in the space provided. If a process will be used that is not included in the list o'f code's 
describe the process (includmg its design capacity) in the space provided on the form (/rem 11/·C). 

B. PROCESS DESIGN CAPACITY- For each code entered in column A enter the capacity of the procSss. 
1. AMOUNT- Enter.Ahe amount. . , .. .. . .. ',,::: 
2. UN IT OF MEASURE - For each amount entered in column 8(1), enter the code from the list of unit measure codes beloW that describes the un·rc of 

measure used. OnlY the units of measure that are !'1sted below should be used. 

PROCESS 

Storage: 
CONTAINER (barrel, drum, etc.) 
TANK 
WASTE PIL.E 

SURFACE IMPOUNDMENT 

Disposal: 
INJECTION WELL 
LANDFILL. 

LAND APPLICATION 
OCEAN DISPOSAL. 

SURFACE IMPOUNDMENT 

UNIT OF MEASURE 

PRO· 
CESS 
CODE 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY 

501 GAL.L.ONS OR LITERS 
SOZ GALLONS OR LITERS 
S03 CUBIC YARDS OR 

CUBIC METERS 
S04 GAL.L.ONS OR LITERS 

D79 GALLONS OR LITERS 
080 ACRE·FEET (the uolume that 

would cover one acre to a 
depth of one foot) OR 
HECTARE~METER 

D81 ACRES OR HECTARES 
D82 GALLONS PER DAY OR 

LITERS PER DAY 
D83 GALLONS OR LITERS 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

s 
Treatment: 
TANK 

SURFACE IMPOUNDMENT 

INCINERATOR 

OTHER (Use {or Ph)'sical, chemical, 
thermal or biological treatment 
processes not occurring in tanks, 
surface impoundments or inciner· 
a tors. Describe the processes in 
the space provided; Item Ill·C.) 

TO' 

T02 

T03 

T04 

GALLONS PER DAY 6R 
LITERS PER OA Y " 
GALLONS PER DAY OR 
LITERS PER DAY 
TONS PER HOUR OR 
METRIC TONS PER HOUR:' 
GALLONS PER HOUR OR 
LITERS PER HOUR 

GALLONS PER DAY O.R 
LITERS PER DAY . 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

UNITBi 
MEAS\J;;:' 

coot 
GALLONS. • G LITERS PER DAY.. . V ACRE·FEET.. . . ;Zi 
LITERS , • . • L. TONS PER HOUR • . • 0 HECTARE·METER. . F; 
CUBIC YARDS. . Y METRIC TONS PER HOUR. ·. W ACRES. . • . B 
CUBIC METERS . . C GALLONS PER HOUR • • • • . E HECTARES. . Q 
GALLONS PEA DAY . U LITERS PER HOUR... . • . . H 

EXAMPLE FOR COMPLETING ITEM Ill (shown in line numbers X·t and X-2 below); A facility has two storage tanks, one tank can hold 200 gallons 
ather can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour. 



T04 - 110 Gal/Day TDI Reaction - Decontamination. 

I I 

handle hazardous wastes which are not listed in 40 CFR, Subpart 0, enter the !01"--digit 

tics and/or the toxic contaminants of those hazardous wastes. 

ESTIMATED ANNUAL QUANTITY- For each listed weste entered in column A estimate the quantity of that waste that will be handled on an annual 

basis. For each characteristic or toxK: contaminant entered in column A estimate the total annual quantity of all the non-listed waste(sJ that will be handled 

which possess that characteristic or contaminant. 

UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropnate 

codes are: 

ENGLISH !JNIT OF MEASI!BE 

POUNDS .. 

TONS. 

copE 
. . p 

.. T 

METRIC UNIT Of MEASURE 

KILOGRAMS, .. , •• , ... 

METRIC TONS .• , •.• 

COQE 
.K 
,M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure takina into 

account the appropriate density or specific gravity of the waste. 

~ 

D. PROCESSES 
1. PROCESS CODESo 

For listed hazardous waste: For each listed hazardous waste entered in column A select the code(sJ from the list of process codes contained in Item II! 

to indicate how the waste will be stored, treated, and/or disposed of at the facility. 

For non-listed hazardous ~anes: For each characteristic or toxic contaminant entered in column A, select the code(s) from the list of process codes 

contained in Item Ill to indicate all the processes that will be- used to store, treat, and/or dispose of all the non-listed hazardous wastes that possess 

that characteristic or toxic contaminant. 

Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; \2) Enter "000" in the 

extreme right box of Item IV-D(1); and (3) Enter in the space provided on page 4, the line number and the additional code(s). 

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form. 

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by 

more than pne EPA Hazardous Waste Number shall be described on the form as follows: 

1. Select one of the EPA Hazardous Was~e Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating the total annual 

quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste. 

2. In column A of the next tine enter the other EPA Hazardous Walrte Number that can be used to describe the waste. In column D\21 on that tine enter 

"included with above" and make no other entries on that line. 

3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

1<->U,MPL.E~ FOR COMPLETING ITEM IV (shown in line numberr X-1, X-2, X-3, and X-4 below) -A facility will treat and dispose of an estimated 900 pounds 

chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed wastes. Two waste> 

co1·rosi~oonly and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimatec 

of that waste. Treatment will be in an incinerator and wHI be in a landfill. 

B. ESTIMATED ANNUAL 

QUANTITY OF WASTE 

900 

400 

)00 0 

2. PROCESS DESCRIPTION 

(if a code is not entered in D( 1)) 

included wirh abol'e 
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0 A. If the facility owner is also the facility operator as listed in Section VIII on Form 1, "General Information'', place an "X'' 1n the box to the left and 
skip to Section IX below. 

B. If the facility owner is not the facility operator as listed in Section VIII on Form 1, complete the following items: 

J certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that rhe 
submitted information is true, accurate, and complete. I am aware thar there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

A. NAME B. 

GENERAL MANAGER 

.- .. iformation, 

B. SIGNATURE C. DATE SIGN EO 

PAGE 4 OF 5 
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I. GENERAL INFORMATION 

In accordance with requirements established by the 1984 RCRA amendments, 

the Fisher Guide, Elyria, Ohio Plant, must submit a Part B Hazardous 

Waste Permit Application by November 8, 1985. This is predicated on the 

inclusion of a hazardous waste surface impoundment in it's waste water 

treatment facility. 

EPA ID # OHD004301091 

Name of Facility: General Motors Corporation 
Fisher Guide Division 
(Formerly Fisher Body Division) 
Elyria, Ohio Plant 

Facility Operator: Same 

Mailing Address: P.O. Box 4025 
Elyria, Ohio 44036 

Facility Contact: James A. Lucas 
216-329-1250 



SECTION II 

FACILITY DESCRIPTION 

A. General Description 

The General Motors Corporation, Fisher Guide Division, Elyria Plant is 

located in Lorain County, Ohio, at 1400 Lowell Street, in the town of 

E~ria. 

This plant manufactures approximately 1,600 automotive component parts 

for General Motors vehicles. These parts include assorted plastic and 

metal automotive hardware, plastic interior/exterior trim, urethane foam 

seat backs, cushions, and arm rests. The processes involved in these 

manufacturing activities include machining, stamping, forming and welding 

of metal parts, metal coating, prime/finish painting, thermoforming and 

injection molding of thermoplastic parts, and foam molding. 

Fisher Guide operates its own wastewater treatment facility at the Elyria 

Plant. All process wastewater from plant operations is discharged to 

this facility. Wastewater treatment includes hexavalent chrome 

reduction, pH adjustment, metals precipitation, water/solids separation, 

sludge dewatering, oil emulsion breaking, and oil/water separation. The 

effluent from the wastewater treatment operation is discharged to a storm 

sewer, and is regulated under NPDES permit #S301*BD. No wastes from 

outside sources are accepted for treatment, storage, or disposal at this 

facility. 



The waste water treatment plant also incorporates two open concrete tanks 

for the purpose of decontaminating inactive production equipment. 

Demolished piping, tankage, and assorted plating equipment are 

occasionally placed in these tanks for the purpose of rinsing them prior 

to disposal. The rinsate from this decontamination process is directed 

into the waste water treatment facility. The decontamination tanks are 

considered part of the waste water treatment process, and thus regulated 

under the Clean Water Act. Consequently, these decontamination tanks 

were erroneously incorporated into the plant's Part A Hazardous Waste 

Permit Application as hazardous waste treatment code #T04. These tanks 

are not included in the Part B Application. 

Prior to the recent discontinuation 

steel tanks 

of 

for 

electroplating operations this 

the temporary holding of spent facility utilized five 

plating solutions prior 

facility. The primary 

to treatment at the waste water treatment 

purpose of 

necessary retention time to permit 

these tanks was 

the concentrated 

to provide 

solutions to 

the 

be 

metered slowly to the waste water treatment plant. Since these tanks 

were also considered part of the waste water treatment process their 

inclusion into the plant Part A Application, as hazardous waste storage 

code #S02, was also erroneous. These tanks are, therefore, not included 

in the Part B Application. 

The wastewater treatment facility incorporates three (3) sludge 

dewatering impoundments located south of the manufacturing building. 

These impoundments are used to dewater metal hydroxide wastewater 

treatment sludge (F006 U.S. EPA Waste ID Code) resulting from 

electroplating operations. The dewatering beds are hazardous waste 

surface impoundments, and as such are identified on the plant Part A 

Application by process codes S04 and T02. 



The location and construction of the three (3) sludge dewatering 

impoundments are shown in the site plan view included with the Part B 

Application form. Each impoundment is 200 feet wide by 500 feet long, 

and is enclosed entirely by earthen berms. The bed of each impoundment 

is comprised of successive layers of sand and gravel above a network of 

four inch (4") drain tiles. This underdrain system allows the water in 

the sludge to percolate into the drainage network and be conveyed by 

gravity to the storm sewer. 

Each impoundment has a useful sludge holding depth of three to four feet 

(4'), with a maximum capacity of 13,000 cubic yards of sludge. The 

dewatering system is capable of yielding a sludge solids content of up to 

36 percent by weight. 

The plant also incorporates a treatment facility for neutralizing 

non-reacted raw materials used in urethane foam molding (toluene 

diisocyanate). This facility consists of two open concrete tanks into 

which open drums of waste raw materials are placed and allowed to fully 

react. The neutralization of toluene diisocyanate (TDI) is assisted by 

the addition of water at this site. Fully reacted foam is subsequently 

disposed off-site in an approved landfill. This treatment process is 

identified on the plant Part A Application as hazardous waste treatment 

process code #T04. 



Drummed hazardous wastes generated within the manufacturing plant are 

stored in 55 gallon drums in the marshaling area at column Y-8 within the 

plant prior to being transferred to an outdoor storage pad located at the 

east side of the coal car unloading area. Hazardous waste stored at 

these sites consists of waste paints, cleaners, and solvents from 

production and maintenance operations. All drums placed in the outside 

drum storage pad are subsequently removed by contracted waste hauler and 

disposed in a manner appropriate for each waste. These drum storage 

areas are collectively identified on the plant Part A Application as 

hazardous waste storage code #SOl. 

B Proposed Facility Changes 

As of July 31, 1984, the Elyria Plant discontinued the majority of its 

electroplating operations. This effectively reduced the amount of sludge 

generated by the wastewater treatment plant. It was thus determined that 

sludge dewatering could be accomplished by means other than the three 

existing sludge dewatering impoundments. 

Fisher Guide, therefore, has been pursuing installation of a plate filter 

press for dewatering sludge as it is produced. This will eliminate the 

need for the three dewatering surface impoundments, and allow for their 

final closure. This will also enable the plant to withdraw its Part A 

Application, and change its operating status from an interim TSD facility 

to Generator. 
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HAZARDOUS WASTE TRAFFIC PLAN 

This plan will consider all hazardous wastes as belonging to one 

of three distinct groups: Liquid wastes in 55 gallon drums, solid 

wastes in 55 gallon drums, and wastewater treatment sludge. Lumber, 

scrap metal, foam and general trash are not included in this plan. 

Liquid waste in 55 gallon drums would include all hazardous 

paint, solvent, adhesive mold release and TDI waste in addition to 

non-hazardous oil, polyol and hydraulic fluid wastes. 

Solid waste in 55 gallon drums would include hazardous and 

non hazardous paint booth skimmings and paint rack cleaning ash. 

Wastewater treatment sludge is the F006 Sludge generated at the 

on-site process Wastewater Treatment Plant - Permit No. 31SOOOOl*CD. 

All hazardous and non-hazardous wastes accumulated in 55 gallon 

drums* are placed in the drum marshalling area inside the main factory 

building. Here they are rechecked for proper identification labelling 

and closure prior to being transferred to the drum storage area. 

Drums are secured on pallets, 4 drums to a load and transported by 

forklift truck from the 1narshalling area out the Y-8 Door, down the 

ramp and directly to the drum storage area east of the Pm·rerhous,e. 

Hazardous waste drums are stored on the concrete drum storage pad 

(a reserved aisle is used for TDI). Non-hazardous waste drums are 

stored in an asphalt paved area adjacent to the drum storage pad. 

When ready for final disposal, all drums are loaded at this storagJ 

*Both liquid & solid 



area directly onto transporters' trucks to be taken to the disposal 

site. The transporters" truck must check out at the Traffic/Shipping 

Office and at the Plant SecuritY Truck check point before exiting the 

Plant property. 

Wastewater Treatment Sludge lS pumped via underground 4" pipeline 

directly to one or more of three surface impoundments at the southeast 

of the Plant. Disposal from these surface impoundments is done as 

required each two to four years. Dried sludge is excavated and 

loaded into suitable over-the-road dump trailers within the area of 

the surface impoundments. These trucks are routed directly off the 

Plant property via the south access roadway and the Murray Ridge 

Road exit in order to minimize interference with other Plant traffic. 

A Plot Plan of the Fisher Guide Elyria Site is attached which 

indicates locations of storage areas and transport routings. All 

roadways are all, weather asphalt or concrete suitable for 88,000 lb. 

gross highway truck traffic. Access roads to and around the surface 

impoundments are gravel. These gravel roads are not· subjected to 

regular use except by the Plant Security 4-wheel drive vehicle and 

by traffic required during excavation. Excavation and associated 

traffic would be suspended during extended periods of wet weather. 
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SECTION III 

FACILITY SECURITY MEASURES 

The active portions of the Elyria facility 

unauthorized entry of persons or livestock 

measures: 

are protected against 

by the following security 

24 hour surveillance of the plant grounds by 

personnel. 

plant security 

2. Controlled access to the active portions of the facility by plant 

security personnel. 

3. Perimeter fencing around the active portions of the facility. 

4. Warning signs are posted at each entrance to the active portions of 

the facility, and at other locations, to be seen from any approach 

to these areas. 





SUBJECT 

Fisher Body 

Monitoring of Hazardous Waste 
Treatment and Storage Facilities 

Elyria 

DATE 12-1-80 

FRo~: ~1. A. Husar 

TO 

cc: 

R. Fisco 
~1. Searles 

J_ 1\. Canan / J. Milks D. Saxton \i. Kretchman 
J- Berent R. Lakocy R. Reinecke 
T. Applegate G. Carlson E. Johns 

In order to comply Kith the Environmental Protection Agencv 
Ha:ardous haste Regulations (Section 265.15 (b) 1), ~e must 
have a Kritten schedule for inspecting all monitoring equip
ment, safety and emergency equipment, security de\·ices, and 
operating and structural equipment (such as dikes, sump pumps, 
etc.) that are important to preventing, detecting, or respond
ing to environmental or human health ha:ards as pertaining to 
Kaste storage, treatment, and/or disposal. At a minimum, 
these inspections must be done Keekly and the results kept 
on file for at least three years from the date of inspection. 
These records must include the date and time of the inspection, 
the name of the inspector, a notation of the observations made, 
and the date and nature of any repairs or other remedial actions. 

In terms of inspecting all monitoring equipment, the ke,· ite~s 
here are our clarifier sampler lines and our 001 (field scKer1 
sampler. These are monitored dailv bv our haste Treatment 
personnel and any problems are reported and corrected imme~
iatelv or alternative acceptable procedures implemented. 
There are no special safetv or emergency equipment re~uirc~ 
for the Ha:ardous hastes Areas other than those routinel' u•e~ 

in our Plant Operations (i.e., fire alarm boxes, fire extin
guishers, fire truck, etc.). These are monitored bv Plant 
Protection ~eeklv and the information kept for the reqt•i'cj 
period of time. The same holds true for our securitv de\lcc< 

(i.e., our outside fencing). These are inspected once per 
week and kept on file in Plant Protection. 

- 1 -



Monitoring of Hazardous Waste 
Treatment and Storage Facilities 
December 1, 1980 
Pa e 2 

The attached check list is designed to meet the E.P.A. 
inspection requirements for our structural equipment. This 
check list must be filled out and signed by a Waste Treat
ment supervisor once a week without fail. Copies are to 
be sent to Plant Engineering attention M. Husar every Friday 
for filing and to follow-up on required repairs. Repair 
requests will be generated by Plant Engineering as needed. 

If you have any questions on this procedure, please contact 
the writer (ext. 256). Your cooperation is appreciated. 

ft)k/L~ 
M. A. Husar 
Plant Engineering Dept. 
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RCRA WEEKLY INSPECTION OF WASTE TREA~~ FACILITIES 

Equipment OK Problem Action Taken Fixed 

Pro~ess Wastewater Collection Pit 
(Col z- 6) 
l. Sump Pumps (Four) 
2. Oleck Valves (Four) 
3. High Level Alann 

B. 36" Sewr=r Transfer Pumps 

l. High Speed Aisle X-13 
2. Southeast Bulk Y-18 

c. Waste Drum Storage Pad & Process Sewer 

D. TDI Neutralization Pit 

E. Blender 

F. Sludge Holding Tanks (Two) 

G. Clarifiers (Two) 

#2 Drain Valve 

H. Olr0111e Waste Holding System 

1. Tank Integrity (Three) 
2. IncOIIling Line 
3. Transfer Lines . 

4. Recirculation Lines (Scrubbing) 
5. Trench Evacuating System 

J. Metal-Bearing Waste Holding System 

1. Tank Integrity (Four) 
2. IncOIIling Line 
3. Transfer Lines 
4. Trench Evacuation System 

K. Spillover Containment System 

1. Basin & Manhole Integrity 
2. Drain Valve at Roadside 

L. Filter Ponds (Three) 

1. Dike Conditions 
2. Sludge Levels 
3. Liquid Levels Chkd: SMTWTFS 
4. Discharge Valves 

Inspection shall include a check for the following malfunctions or deterioration: 
Inoperable motors, pumps, chech'Yal ves, control valves, high level alarms, ventila" 
tion, and lighting; Leaking tanks, pumps, and piping; Evidence of past leakage; 
Plugged drains; Blocked or inadequate access; Bent, eroding, corroding and/or 
collapsing containment or tank walls; Other potential hazards. 

1?.!£t/, IO·tC·13o 

Inspection By: Date: 





HAZARDOUS SUBST~~CE SPILL CONTROL PLAN* 

FISHER GUIDE ELYRIA PLANI 

Revision #8 

*INCLUDES RCRA CONTINGENCY PLAN INFORMATION 



CERTIFICATION 

I have reviewed the Hazardous Substance Spill Control Plan 
for Fisher Guide Plant of Elyria, Ohio. The facility has been 
examined and being familiar with the provision of Parts 116, 
117, 118, and 119, Chapter 1, Environmental Protection Agency, 
Subchapter D., Water Programs, Part II, as published in the 
Federal Register, Vol. 43, No. 49, Monday, March 13, 1978, I 
certify that the HSSC Plan has been prepared in accordance 
with the good engineering practices. 

Revieyeji and Approved: 

1~vA/df_ 
L. P. Randall - Plant Engineer 

Implementation 
Revision #1 
Revision #2 
Revision #3 
Revision #4 
Revision #5 
Revision #6 
Revision #7 
Revision #8 

Date - 10-24-78 
8-24-79 
1-18-80 

- 11-19-80 
2-11-81 
5-04-81 

- 10-01-81 
5-05-82 

- 12-07-84 
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GENERA.L MOTORS CORPORATION 

Fl SHER GUIDE DIVISION ELYRIA PlAt\'T 

SPILL PREVE\'TIOT\ CONTROL & COUI\'TER\lEASURE PIAN * 

I. Ii\TRODUCTIOK 

Pre\·ention of spills of hazardous substance is far superior 
to cleanup. Established sunceillance procedures are designed 
to detect, prevent, or minimize spills at their source. An 
:1-: ~i dental discharge on plant premises could occur, however, 
c :wsed bv operator error and/ or equipment failure. These accid · 
ental discharoes could not directlv enter the 1\aterwavs but b • -

r icht enter indirectl,. through either sanitary or storm sewer 
systems. T;'Pes of materials subject to reportable 
sp: llages to govern1nent agencies at this location are 1 is ted 
l" in·plant location and quantity subject to reporting in the 
'I;>PendlX A. 

Thb plan is issued bv Fisher Body Elvria to establish the 
procedures to prevent pollution to waten\ays from storage and 
use areas, manufacturing processes, treatment systems, and/ or 
areas for receipt of truck shipments, and to provide a guide 
for prompt containment and cleanup in event of a spill. 

This plan also describes the actions required in response to 
fires, explosions or any unplanned sudden or non-sudden release 
of Hazardous Waste to the air, soil or surface water at Fisher 
Bodv Elyria. 

RCRi\ D!ERGENCY COORDIKATOR: 

Plant Engineer L. P. Randall Ext. 250 

AL TER'lATES: 

Supt. Process Engineering G. H. Carlson Ext. 208 

Supt. Maintenance J. A. Lucas Ext. 499 

*INCLUDES RCRA CO!--.'TINGENCY PLAN DATA 
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IT. SPILL PREVENTION 

A. Training Chain of Command 

A chain of command for responsibility and superv1s1on of all 
aspects of the program has been developed and made knm,n to 
all concerned employees and supervisory personnel. 

B. \'i sual Outfall Inspection 

Inspection of the final storm sewer outfall is conducted by 
continuously sampling the final storm sewer during normal 
plant production. This testing is perfonncd and documented 
by waste plant operators and is reported monthly in accordance 
\vith li<'PDES guidelines. 

Wc:ekend and/or non-production day inspections are performed 
by Plant Security. 

C. Tank Inspection 

Routine visual inspection of storage tanks, sump pits within 
diked areas, processing tanks and piping systems are performed 
daily by equipment operators, tank attendants, and/or Maintenance 
Personnel. 

D. Containment 

All areas in which substances classified as hazardous are stored 
or in use, at the time of this vlriting, are being monitored 
daily by Production Personnel. 

On a weekly basis, all Hazardous Waste Storage Facilities outside 
the Plant are monitored and inspected for unsatisfactory conditions. 
This inspection is conducted by a Waste Treatment Supervisor and 
the results are on file in the Plant Engineering Department. 

E. Emergency Power 

Failsafe piping systems and standby power systems are provided 
to prevent accidental discharge or spillage as a result of 
power failures, storm, etc. Specifically a standby emergency 
diesel generator set is located in the Powerhouse and can supply 
the emergency power requirements of the Waste Treatment Facility. 

F. PCB Containing Equipment 

PCB handling and disposal 1s covered in Appendix "B" of this 
report. 

G. Fire Prevention 

To be performed by Plant Protection 1n accordance with established 
procedures. 
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III. SPILL CDJ\'TAINMFJ\'T Al'm CLEA'RJP 

A. Sp~lL~~rs_!:_~~tio_fl 

TI1e first action to be taken in the event of a spill or 
the observation of spillage is to prevent the pollutant 
from entering a storm sewer or waten;ay. Immediate 
action is to be taken to prevent further spillage and to 
confine the material. Following are general instructions 
to confine spills: 

1. On land, use dirt, sand, speedi-dry, or other 
relatively impervious materials to dam the spill 
to prevent the flow of the material into watenvays 
or storm sewers. 

2. Should spillage occur which may result in contamination 
of a public waten;ay either directly or indirectly, 
use any available means to confine the spill. Hay, 
straw, or boom arrangements are useful in confining the 
spillage if it is of a "floatable" nature (i.e. "oily"). 

3. ALL EFFORTS MUST BE EXPENDED TO PREVENT SPILLED MATERIAL 
FROM El\'TERING STORt\1 SEWERS OR SANITARY SEWERS. 

B. Internal Notification 

1. L. Randall (Emergency Coordinator) 

2. D. Saxton or C. Krukemeier 

Alternate 

D. Kunick or T. Applegate 

3. J. Berent, Acting Chief Engineer, 
Powerhouse & Waste Treatment 

4. J. Lucas and/or G. Carlson 

2nd Shift: C. Yekel, Foreman 
Maintenance 

3rd Shift: E. Crosier, Foreman 
Maintenance 

Extension 

250 

462' 262 

218, 257 

265, 249 

499' 208 

498 

497 

The above personnel must be notified by Plant Security if the spill 
occurs on weekends. Home phone numbers are kept current in Plant 
Security Office. (Phone 400 or 401). 
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Information To Be Supplied is: 

a. Location of spillage 
b. Type of material 
c. Estimated quantity and extent of spillage 
d. hnat measures have been taken to confine and to prevent further spillage. 

C. Spill Confinement 

In the event a spill cannot quickly be contained by area personnel, 
Maintenance is to be notified and are to immediately dispatch supervision, 
personnel, equipment and materials to confine the spill. 

D. Manpower Assignment 

The responsibility for the supervlslon of the spill clean-up and manpower 
assignments will normally be the Process Engineer in Charge provided such 
responsibility is not super ceded by regulatory agencies. If no Process 
or Maintenance supervision is in the plant, Plant Security will provide 
supervision until Maintenance supervision is available. The manpower 
for actual cleanup will be furnished by Production, Maintenance, and Plant 
Security (if on weekends no hourly personnel are immediately available). 

E. Cleanup and Disposal of Material 

Disposal and removal from plant property of contaminated material will 
be handled by the Waste Treatment Engineer in accordance with estab
lished procedures. Once a spillage has been contained, treatment and/or 
cleanup of the material must commence according to the following guidelines: 

1. Receiving Dock Spills: 
a. Acid spills - neutralize with soda ash, mlX with speed-dry, shovel 

into metal drums. 
b. Caustic spills- (will be solid or powder), shovel into metal 

drums, wash residue into process sewer. 

2. Acid Storage (Outside,Receiving Dock Area) 
a. Acid spill - neutralize with soda ash, mix with speed-dry, shovel 

into metal drums. 

3. Plant Floor: 
a. Acid spill - same as for Receiving Bay. 
b. Caustic - sweep and shovel up into drums, hose down residue to process 

sewer. 
c. Copper or nickel salts - sweep and shovel up into drums, hose down 

residue into process sewer uslng a liberal amount of water. 

Note: All materials once neutralized and shoveled into drums must be tagged 
and transferred to the marshalling area for solid waste. The person 
preparing the tag must sign tag. 

00 NOT CAP METAL DRLMS ffiNTAINING ACID. 
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F. Receipt of External Notification of Snill 

In the event plant personnel receive notification of a spill 
or contaminant problem from any source external to the plant, 
the following information is to be requested. 

1. Location of spillage 
2. Nature of material 
3. lVl1en did observation occur and lS it continuous or an 

estimable quantity 
4. Ask caller to identify himself so we can report on results 

of our investigation. Can we contact caller for further 
assistance if we can't locate spill etc. 

This information must be fonvarded to the Plant Management 
immediately according to the internal notification plan stated 
in Part III~B. 

G. Emergency Evacuation 

1. In all cases, the immediate Vlcmlty of a spill of Hazardous 
Material or waste shall be cleared of a 11 personnel except 
those engaged in its confinement, neutralization, or clcan~up. 

2. When significant and extensive hazard to human life or health 
exist during a hazardous material or waste spill, the RCR!\ 
coordinator or alternate may deem it necessary to evacuate 
the building. Plant Protection shall be notified and initiate 
alarm signals over the paging system. Evacuation will be 
carried out in accordance with posted fire evacuation plans. 

H. Fire or Explosion Response 

If a release of hazardous material or waste is accompanied lw or 
caused by fire or explosion, the Fisher~Elyria Fire Company 1vill 
respond and notify the RCRA Coordinator as soon as possible. The 
RCRA Coordinator will evaluate the situation and plan appropriate 
action, however control of the fire and elimination of that hazard 
shall command first priority. 

~s~ 



IV. Notification Requirements and Procedures 

A. Loss To Storm Sei\er 

MUST 
CALL 

In the event of an accidental spill of harmful quant1t1es 
to the public waten;ay (Black River) or the storm sewer 
leading thereto, the Plant Manager or in his absence, the 
Production Manager will have the sole authority to notify 
the appropriate Local, State, and Federal agencies. On 
weekends, holidays, etc., the Sergeant of Plant Security 
shall notify both the Plant Engineer and Plant ~llimager, 
(or alternates) whose phone numbers are kept current in 
Plant Security. 1HE DETERmNliTIO!\ OF A REPORT.IIJlLE SPILL 
IS TO BE MADE ACCORDING TO THE GUIDELINES OF APPENDIX "A" 
PRIOR TO PROCEEDING Willi 1\'0TIFIC~TIOJ\ EA'TER,'\AL TO 1HE PLii:\T. 

Of priman• concern and urgency is notification of the lJ. S. 
Coast Guard within 20 minutes after ascertaining that the 
spill of reportable quanti t1es is hkely to enter the 
storm sewer or waten\ays. 

Agencies and Personnel to be notified: (In order) Ext. 

1. Plant Engineer - L. Randall (Emergency Coordinator) 250 
A1 ternate: Maintenance Supt. - J. Lucas 499 

Senior Engineer - C. Krukemeier 26c 

2. Plant Manager - R. Bownes 200 
Alternate: Production Manager - G. Kuntz 202 

3. U. S. Coast Guard 9th District 
Port City - Cleveland 

4. 

5. 

6. 

Phone - 215-522-3984 

OR 

U. S. Coast Guard 
City Officer, National Response Center 
400 Seventh Street, S. W. 
Washington, D. C. 20590 
Toll free number 800-424-8802 (24 hr number) 

Ohio E.P.A. Emergency Spill Response 
Columbus, Ohio 
Phone 1-800-282-9378 (24 hr. number) 

G.M. Plant & Environmental Engineering 
General Motors Technical Center 
Warren, Michigan 
P. Gerwert 8-535-8605 
M. Zdyb 8-535-8605 

G. M. Legal Staff 
General Motors Building 
3044 W. Grand Boulevard 
Detroit, Michigan 48202 
Attn: L. Charla, J. Hollis 
Phone: 8-346-4095 
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7. Fisher Body General Office 
Warren, Michigan 
Phone 8-535-5662 
Attn: R. J. Phillips 

B. Loss To Sanitan· Sewer __________ .<_._ __ 

In the event of a reportable spillage detennined through the use of 
Appendix "A" to the sanitary sewer the Plant Manager, and in his 
absence, the Production Manager will have the sole authority to notif,
the appropriate local agency, in this case the Municipal Treatment 
Plant. On weekends, holidays, etc. the Sergeant of Plant Securi t;· 
shall notify the Plant Engineer and the Plant Manager, both of whose 
nwnbers are kept current in Plant Security. 

Agencies and Personnel to be notified: 

1. Plant Engineer - L. Randall (Emergency Coordinator] 
Alternate: Maintenance Supt. - J. Lucas 

2. Plant Manager - R. Bownes 
.,\.1 temate: Production Manager - G. Klllltz 

3. }runicipal Treatment Plant 
Gulf Road 
Elyria, Ohio 
Supt. G. Worcester 
Phone - 366-2211 

4. G. M. Environmental Activities Staff 
General Motors Technical Center 
Warren, Michigan 
P. Gerwert 8-535-8605 
M. Zdyb 8-535-8605 

5. G.M. Legal Staff 
General Motors Bldg. 
3044 W. Grand Blvd. 
Detroit, Michigan 48202 
Attn: L. Charla 
Phone: 8-356-4095 

6. Fisher Body - General Offices 
Warren, Michigan 
Phone: 8-535-5662 
Attn: R. J. Phillips 

C. Infonnation Content 

J. Hollis 

Ext. 

250 
499 

200 
202 

The infonnation to be relayed to the contacted personnel include: 
1. Name of person reporting 
2. Address of facility 
3. Substance spilled 
4. Estimated quantity 
5. Time occurred 
6. Name of waterway receiving spillage 
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;. Person to contact and phone number at facility. 
8. Ansl-.'er any questions asked by agency to best of ability. 

D. 1\ri tten Report 

After verbal notification, a written report shall 'be subniitted 
within 5 days to Fisher Body General Offices for transmittal 
to G.M. Environmental Activities Staff. Notification to E.P.A. 
"~11 be in accordance with Federal Regulation 40 CFR·Parts 116, 
117, 118, and 119, which allows 60 days for the filing of the 
written report. 

E. Kotification of Local .ll.uthorities* 

Because of the nature of Ha:ardous ,,·astes currentlY handled at 
tlcis Plant, there normallY is no need to require assistance 
frcr. local authorities in handling and/or containing the JT,aterialc. 
n,erefcre, no arran~e;;Jents ha1·e been made at this time to fr.il
iari:e pclice and fire departments, emergency response tea""s, OY 

tl1e local hospitals hith the layout of the facilit,·, properties 
of the Ha:aYdous hastes handled, entrances to roads inside tl1c 
fa::lit::, and possible eYacuation routes. Should the natunc of 
the Ha:ardous hastes handled at th1s location change to extent 
th.1t assistance from local authorities ma,· be required, the lo-::ol 
authorities hill be contacted and prodded 1cith the required in
foJ~;atil';J. Documentation of this Fill be inserted into the fL~ 
at thio location. 

In the e1·ent that assistance should be required fron loc3l 
authorities, requests for this assistance h'ill be handled in 
the follmcing manner: 

1. ~otification of Local Fire Department. Should a fire 
break out that requires the assistance of the local Fire 
Department to bring it illlder control, the fire department 
1cill be contacted by either the Chief of Plant Securi t,· 
(or his designated representative at the site] or the 
Emergency Coordinator. The Fire Department is to be in
formed prior to proceeding to the fire of any special 
ha:ards or protective gear the1· maY require due to the 
materials involved. 

2. Notification of Local Hospital. In the event that 
injuries occur in handling, treating, or disposing of 
ha:ardous wastes that require additional medical assistance 
beyond that a\·ailable at the Plant, the local hospital hill 
be contacted by either the Plant Medical Department, the 
Chief of Plant SecuritY, or the Emergency Coordinator. An" 
information available as to the cause and/or nature of the 
injury and any special instructions as to treatment, etc. 
will be supplied at this time. 

*Copies of Revision 8 of this document were forwarded to local 
police, fire, and hospital officials in january 1985. 
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3. Notification of Local Police Department. If assistance is 
required to maintain facility security, maintain access and/ 
or egress to the facility, or to evacuate the facility and/or 
its surrounding area, the local Police Department "~11 be 
contacted by the Emergency Coordinator or the Chief of J'lant 
Security. 

\'. In-Plant Equipment and Material for Control and Cleanup 

A. Ccmnunication facilities available for use on coritrol and 
cleanup operations include: 

1. In-plant phone system with access to outside phone 
lines. 

2. Portable 2-waY radio system available through the 
Plant Securi t\" Office. 

3. Maintenance one-Kay radio paging system w·i th direct 
access by phone. 

4. Plant-wide public address, fire alarm, and evacuation 
alert S\'Stem a\·ailable bY contacting Plant Security. 
(400, 401) 

B. \'chicles 3\'ailable for control and cleanup operation:' 
include: 

1. 

3. 

~bintenance Department bulldozer parked at B-13 inside 
~bnufacturing Building. 
Cushman narroh aisle "Ambulance" parked at B-8 inside 
Manufacturing Building. 
Gasoline-PoKered Fire Truck complete Kith Fire Water 
Pump and 300 gallon water storage tank parked at B-8 
inside Manufacturing Building. 

C. Hand Tools 

1. Rakes, shovels, hoes are 
adjacent to Powerhouse. 
Supply Stores Crib. 

D. Absorbent Material 

located in oil Pumphouse 
Additional tools are in main 

1. Speedi-Dry - In Supply Stores Crib in ~lanufacturing 
BU1ld1ng. 

2. Sand - Stored along road east of Plant and at south 
end of Dyke for 300,000 gallon oil tanks. 

3. Do"' Imbiber Beads - stored in Waste Treatment Building 
(PCB Spills only) 

4. Soda Ash - Stored in Crib in ~Bnufacturing Building. 
5. Gravel and Dirt - Piled at southwest corner of lagoons 

or use any nearby source (la1m, etc.) 

E. Fire Fighting Equipment and Facilities 

In addition to the communication equipment and fire truck 
previously mentioned, the following equipment 1s 
available: 
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E. Fire Fighting Equipment and Facilities (cont'd) 

1. Scott Air Paks - Stored at various locations in Plant 
where need 1s most likely and at Powerhouse and Waste 
Treatment Facilities. 

2. COo Portable Fire Extinguishers - stored at various loc
ations in Plant and at Powerhouse and Waste Treatment 
Facilities. 

3. Fire Hydrant and Sprinklers - Plant is completely sprink
lered m Manufactunng Area. System includes both diesel 
and electric driven fire pumps with 800,000 gallons of 
supply water. Fire Hydrants (some with fire hose reels) 
are spotted at various locations inside and outside the 
Plant including the southeast corner of the Pm<erhouse. 

4. Fire Alarm Boxes - Spotted throughout the Plant and tiej 
into an automatic fire alarm sYstem which includes smoke 
and ,..·ater flow alarms. · 

In addition, the Plant has its m,n fire Brigade which is periodicallY 
trained and drilled m fire fighting techniques and w·ho respond to fire 
alarms il111lediately. 

\'J. Contractor Help for Cleanup 

l. O.H. Materials, Inc. 
Findlay, Ohio 458.\Q 
Phone: 419-423-3526 (2.\ hour number) 

2. Chemtrec Division of Union Carbide 
Phone 304-744-3487 for spills inYolving Union Carbide ~!at 'ls 
Phone 800-424-0300 for any chemical emergency 
(Both are 24 hour numbers) 

3. Ecology Pollution Control Sewices, Inc. 
Medina, Ohio 
Phone 216-579-0547 (Business hours) 
Phone 216-745-5034 (After 5:00 P .~!.) 

\'II. Emergency Coordinator Duties (Reference 40 CFR Sub Part D) 

The emergency coordinator is responsible for coordinating all 
emergencY response measures. The coordinator must be thoroughly 
familiar with all aspects of this contingency plan, all operations 
and activities of the facility, the location and characteristics 
of the v;astes handled, the location of all records 1d thin the 
facility and the facility layout. In addition, the coordinator 
has the authority to camnit the resources needed to carry out 
this spill plan. 
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VII. Emergency Coordinator Duties (cont'd) 

A. In the event of an imminent or actual emergency 
situation, the emergency coordinator (or his 
designee when the coordinator is on call) must 
immediately: 

1. Activate internal facility alarms or communication 
systems, where applicable, to notify all facility 
personnel required to respond. 

Notify appropriate state or local agencies with 
designated response roles if their help is needed. 

B. Whenever there is a release, fire, or explosion, the 
emergency coordinator must immediately identify the 
character, exact source, amount, and real extent of 
anv released materials. He mav do this bv observation 
or.review of facility records ~nd, if nec~ssary, bv 
chemical analysis. 

C. Concurrently, the emergency coordinator must asses 
possible hazards to human health or the environment 
that may result from the release, fire, or explosion. 
This assessment must consider both direct and indirect 
effects of the release, f1re, or explosion (e.g. the 
effects of any toxic, irritating, or asphyxiating 
gases that are generated, or the effects of any hazard
ous surface water run-offs from water or chemical agents 
used to control fire and heat-induced explosions.) 

D. If the emergency coordinator determines that the facilitv 
has had a release, fire, or explosion which could threat
en human health, or the environment, outside the facilitv, 
he must report his findings as follows: · 

1. If his assessment indicates that evacuation of 
local areas may be advisable, he must immediatel,· 
notify appropriate local authorities. He must 
be available to help appropriate officials decide 
whether local areas should be evacuated. 

2. He must immediately notify either the government 
official designated as the on-scene coordinator 
for the geographical area, or the National Response 
Center (using their 24-hour toll free number 800-
424-1;802). The report must include: 

a. Name and phone number of reporter 
b. Name and address of facility 
c. Time and type of incident (e.g., release, fire) 
d. Name and quantity of material(s) involved, to 

the extent known 
e. Extent of injuries, if any 
f. The possible hazards to human health, or the 

environment, outside the facility. 
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VII. Emergency Coordinator Duties (cont'd) 

E. During an emergency, the emergency coordinator 
must take all reasonable measures necessary to ensure 
that fires, explosions, and releases do not occur, 
recur, or spread to o~hel ha:ardous ~aste at the 
facility. These measuces must include, where applic
able, stopping processes and operations, collecting 
and containing released ~aste, and removing or 
isolating containers. 

F. If the facility stops operations in response to a fire, 
explosion or release, the coordinator must monitor 
for leaks, pressure buildup, gas generation, or rupture' 
in valves, pipes, or other equipment, wherever this is 
appropriate; and determine if evacuation of the building is required 
dUe to chemical hazard. 

G. Immediately after an emergency, the coordinator must 
provide fortreating, storing, or disposing of recovered 
~aste, contaminated soil or surface ~ater, or any other 
material that results from a release, fire, or explosion 
at the facilitv. 

H. The emergency coordinator must ensure that, in affecte~ 
area(s) of the facilitv: 

l. No ~aste that may be incompatible ~ith the released 
material is treated, stored, or disposed of until 
cleanup procedures are completed. · 
All emergency equipment listed in the conting2nc) 
plan is cleaned and fit for its intended use before 
operations are resumed. 

I. The owner or operator must notify the Regional Adminis
trator, and appropriate state and local authorities thJ: 
the facility is in compliance with paragraph (H) above 
befnre operations are resumed in the affected areals) 
of the facility. 

J. The o~ner or operator must note in the operating log 
the time, date, and details of any incident that 
requires implementing the contingencv plan. Kithin 15 
davs after the incide11t, he must submit a written report 
on. the incident to the Regional Administrator, the rcpon 
must include: 

1. Name, address and phone number of the o~ner oY 
operator. 

2. Name, address, and phone number of the facility. 
3. Date, time, and type of incident (e.g., fire, explosion: 
4. Name and quantity of material(s) invol\·ed. 
5. The extent of injuries, if anv 
6. An assessment of actual or potential ha:ards to human 

health or the environment, where this is applicat·le. 
7. Estimated quantity and disposition of recovered mate1ial 

that resulted from the incident. 
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APPENDIX "A" 

The following spread sheets contain information on all hazar
dous materials used in the Fisher Elyria Plant. These sheets 
are to be used to aid in determining if a reportable quantity 
of a hazardous material has exited the plant property by ~av 
of the storm and/or sanitary se~er systems. The required 
amount of a spill, be it in drums or inches of tank loss, at 
"in-use" concentration, required to exceed the legal reporting 
limits is tabulated in the follo~ing tables. 

Once a "spill" has been containt>d or secured according t~ trc 
spill containment procedure, the determination of the spil1 
is reportable, must be made by: 

1. Noting the plant location, tank number, or drum label 
identification. 

2. Observing if the spill has entered or reached a storm 
or sanitation se~er. (If the spill has entered a process 
se~er, notify Kaste Treatment immediatelv). 

3. Determine the amount of the spill, i.e. number of dru~s 
or inches of tank loss. 

4. Check Appendix "A" for :the material in quest ion and deter
mine if the spill is reportable (Col. marked "R or :\"), 
and if sufficient quantity has been spilled (Col. marked 
"Plant Minimum Spill Reportable"). 

5. If a reportable spill exists continue with the notification 
procedures presented previously. 

If a reportable spill does not exist continue with cleanu~. 
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APPENDIX "A" _ 

. Plan Plant ormal Legal in. tnk drp Plant f-. in. Plan' Tank - c~-- --- ---- -------~~--------~-------~---------1-n~f--------
-~--~----~---~--------- --------

Mater
1
al _/, _ ___l,_~".ar_:Lo.nc .. =.-].co .. nc·_-ei tr .. at. iQ .. n/ Spill~eptbl~f/spill/spi].lcR prtJ)~~ R_AJd-J/~~=Vo~unLGsc_==-

1 !-6114 
Am~onia Hyd ~_!__!'_1, _ _1-_4 _ _1b~ 6_5()_g_a_ __1, 0 q l)__l b:s_ 46,45 

----1--- gal -f-_l'l_- ~- _ _8~_o_J g_al_, -f----

30% ma erial 
_@_ __ 4 _ _lb Jj.l!g__ Ammonia Hyd Lab Proces 

Calcium Hypo. ~Bu_ff C~--~-~~O_lbf/drum_l ~,;]~lh> -----=- :~r t: J_'~~rm m"x ~ --= 
1 d urn 

Calcium Hyp I Procest~_ll__ _l:_~O_lb ~-rum ___ l_(l__ b~:---1 1- -1 j---- ---1---j-- 1------10 lbo R 

" ,-C-C" 

Ji, CalciH!I! Wyp ,., · 2-:_30L_c:: n_t:_r__ ____ 10 __ bs _______ _ 

"- "~ rr ~ - -. L. 
__il__c: EO_ rj t r i_._ __ N 1 0 c e 4~t~r~i~_'i 

B~lttrd l-J5:8P: - M ,.p_ysa'" - ~ ~l~ n- 1ffi~ S_,_()O_Q_ 1 b s_._ l]_._:J_I]_,_(l_()_Q_ __ ~ ~ 
2 tan 

_1 c; nn . , 
s @ 

'-'Ll. 
0 

.£Ia. 

JL rh-r. 1\r-lti. Tlr.-1+ llT~nv 11 280 gfl l,OOOilbs 4.9 430 dal R 5' 215 gal. 

* ,.....,_ A,.....; .:I I TT-r...; + 1 L 'C'_:l_ ~_()()___~, s I can 1 , 0 _o_o_ J1_1J_s 10 dans R 24 ctans 

I n ...... ..; .... , I rl-

i>CHFG!I!iC Ac~;;;;;l"~t;;;r,~u·~, )~~1 1_1_,_000 lbs __ ----· r2,400 lgal. N 3,20 gal. I 

. - In~<<- A To~lr •• 400 g 1 1,000 lhs 4.2 300 gal R 5,08 gal. 

··----- ---- ------·----i!Cf1relllic Acid 

II r" J\r-lrl ITTn-1+ 11!1=:1 100 llbs/can 24 carts 
1, 0 00 ~~s--I----1-----J---~----f----+----+---

:~::;: ::::-j::::,:!::::t-~~~~ 1 _ ~::1~:~- _J'·:::_:: -1- :_ I '"::.:' :::~---j~-
3. 9-~-~~ gal. 

:c::::ic ACld /u:it s~:oF~r~-~~o~-f7!;,~- ~~;:-:r;_~;:~--1 ~ 10lcans 1 R ~~cans 
1 
__ 

10 leans R 

R ~3 84l~~a_l_. __ ~---

100 llb/can 1,000 lbs 
-- ---- ----l----1 1----j--Chromic Acid Buff Chb 1 0 leans R 100-lSU cans 

Chromic Acid lr~~~t~~~ 2 I 40_Q__gf_l_ ___ j_l_,_Q_OG_jlbs ___ J_l·fl_j __ ~OQ_j&ll j R /14,500Jgal. 1 

----- -+-------1 - 1--- -1---- -1 ----1· -----1 -1-----t-

· · d W t Tr · t t '1 f 
3 tank @ 

Chrom1c Ac1 s- a men 1' ax. ln.- 79 79 965 •al. R , en nn u~l r!a 

,., '" "'· -" _ __l_,.SDil.ppm _L,llllllf-1-~-- ··--- --~---- -->-__!L---+-"---'-'-',-'-'-'-' -er-- 9 

\"- 1' t t 
4 tank. @ 

Chrome 1 ~;:~"' r ,~~~e~1 100 _j).f:'_lll_ ___ l,OOD_ 12'_"_(_"_ _ Cr_<li) _625,00 gal __ R __ L2.l.7JJO~,JJ0lWJL+:-a-JL_.__ifL_ __ 

- -c 
0 b· R bags 

Aluminum Sulfate Wst Tr~eatment 50 lb/ ag 5,000 lgs 10 ags __ _ __ 

-- - ---- -~--------
---

·K- Reportable spill theoretically possible, N =Not t!Jeoretically possible 
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MTNIWJM !Uli'ORTJ\RLE SPII.LS W!lTCil Mil'. ''NTER STOR~I OR SJINTTJIRY SEWEJ( 

JIFPENTJIX "11" 

=---~:---~--- --~~,--~ri; 1; -~---~J-Pl-;ni:-;f:-~~-~;1 i-~gal ~in.---~, In··;f1-l;l;nt_1_ in: ---j---~- [ Plant --Tank -

Wst Tr atment (as C lC12) f/spll 14 tanksl at 220 000 
=M_~t_e.~Jal_ _ _-~I.ocatimL=- __ .Con·c-"'t. tr_ .. at.ion Spill ~epthl tnf<_dr Spillll p.Ltbl R.nrN ~-- Vnllumes~f-·-=---=~-

-~~-r-~-~-~- Metal rJlg_In _50 _P m(as_cui) Ill lbs _7_. (> 11,338 •al ._ __ ~ R ___ !Ri!.L _c,~. -~~- -~ -~ ~- --~ 
~ 

* --~--------~----- ~--~ ·--~-- 1.8 gAl(<I~-~cuJ]1_0 __ lbjs~--~~ 9.5 --1 ~-R -- 1 , 9 3 1 gJaJ.:..· 
~---

3/S __ sal 
~ r, rh, ·' _I,_ · " Ito, ~~lo~ dru~-~ __I0_1b -~- __ 1/ ~ dr J~l R 4 drums ~- J!rL . - .. - . ~ ---~ - -- ---~-· -------~-~----~-1-----~-~--- ~-

~- ~", . _1 1 D , c c r , ,_ S 5 g a 1 drum 1/ 8 d r ifm 
~ , ~-----~- @_1]0. _gLl _ _l_O~'s~~~-~-~-~-~7~--------R 16 drun~-- I~-----

' c: '"' !,. · A '1' ,,__An 210 /1 10 lbs .07 S. 7 ga R 5, 789 gal 
I ----- --~-- ---~~--- --~-~-~~ -~- --------- - i-----~ 

180 ~/1 I 10 lbs .02 6.7 gal R 23,983 gal. 

100 1bs/bag I ~-~;~~~s - -- !6'!b~"' R 30 bog' ,;,1"'"! --
*:Cepp er ~Hlfate ~-~~;;a_;~ Tanks 1--2_1:~-~~L~--~1 _1_()__1bls-~~- -~~-_(l8_= _ 5. 7 g'll ------R - ~a i~n~s~~ t 14

' ~00~~~ 

· __ R '-'-J---±- " A I 'T'..., ...... 1_.. A 

,Y.G-9,-e 
__ S:,.l..J...l.C TT ..... .:;+ A l-c1 

1 OQ __ l b~ /bag 
1/10 b g 

_ _l_Q~l_bjs_~~~--~ ---~10 lbs R l 00-l 5Jlj bags 
22,000 

Copper _;~~im m :~~8 ~0 r 10 lkJA.s.Cuc4-J_'l_ii 709-&t----~~t~n~~l at 
Max. of 3 tanksl at 

'='-"'-''-'-F~-'-''-'-'-=l"'-s--'-1_c>3"--"0- 0 m ~h_OO_O~l_l;>~--~ _il_, 300 al R 22.000 Qal ea EDTA 

, ' 7 ""' · r " o . 2 5 b 1 g a 1 5 , o o o b s ~o o o o ·a 1 
- _J-~- -- ---~~· -- ~--~~-------- ~--~-- --~--- ~._,_ 

N /1,931 /gal. j 
, , In . " 1,, 55 ga drum 0 drum 

f EIJTn ( 79 t--· f-- LL 28 l_~_L 5.,__0_0.0 _bs_________ _ 2. 193. , , =I :-~ , dn.mt__ --j----
55 ga drum 0 drum 

EDTA (7~- _] __ In --"~ ~ ~~--~L2JL lbJ_g_al 5,__QOQ b_s __ ~---- ~2-'193 __ p.'l_l_ N __ j_Q_dru s 1-----

,,.,~--~--~ "·'"·+- lrr,· .A IT·'" A 20 1000 bs 17.5 6 000 a1 N 5.789 Q 1. ___ _.} _____ ---· --~-------- -------- -~-

1/YOHOHS :>!Hlfate 'Unit 41Tank 4~ 2_0~~L (1-~---~_l_,_QOO bs 
Th-.-1+- A C:· 

88 6.000 llal R 23 983 -~ 

HeneHs :>!Hlfate ~- Ta~]\S ~"'_:1-~-2_0 ~jJ _____ Jl,_Q_QQ_ /llis~--1------
~QQD_• , 2 tanks at 14,f00 

t F
l{_ '<>aL C> 

_ --~~•_2_()__hag _ ~-R Max. of 40 bag 1-

--~_Q_lb~~/jbag ~()_OQ_~h~----~-----l_;'_(l __ hag __ ~-~- R Max. of 40 bag; 

50 ___ lb _<;/jb_iig ... _ J _L_O OQ_ ~-12"---~ II" c;,,J £~t-t:>o ITTni + Ll J8.1r~nr 

Ferrous Sulfate /Buff C~ib 

*:erro~: ~ ,:u~fate :~st r: ~~l~-~~o~:s(j:-;::~-l-;~:~~ ~:!-~l---- ~~;~;:~rgal _ : -1'~:~ 1 o~t:~ bag, 

·; ·=~"··· - ------- ~ -
*11 = PPnnr-t-·:~hlo c:n-ill +-h ... nrn+--ir·ll1v nr.c::c:-il-.,-:D 1\l = !\lnt- t-llPnretica1lv possible 
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APPENDIX "A" 
· · ·· ······· · ··· ··· · · · ·. ··•·• ···-··-. · - ---~-~-~~ .... _.. ITff· o~--~-·· ···--·------~-~--~~------~~----~ -~--~~--- -~--~ --.~~-

-.=·--==~==~- i.~~~_ion._=- -~;~~~nt~:~~~n ~;Ei. !;tbl Ff~.;\? ~~~~1-R ~~bJJ_lLpr.J<,~-~-'~~;~-'L!_:_~:J _ -
55 gal drum 14 clru 1s 

1 ~ · '- ~ "· • " ',-,' @ ___ L_22 ll;ligill_ _ ______ ~S_H_ ga __ __ N I 4 d rjtJJllL -- -1 --·-

0 ++ r- ,, 55 gal clrum 14 dru s 
_· ____ --·- ~-~- @ ___ 1 . 32 lbiM_L _lb.;;.. ___ __ 7 s_fl __ ga 1 ___ ~-~ 

• ~ .... -ldet!yde ~Rit s !Floor I:~:_;_~ f~.L~aL _ _l_,Q_O _lbsn -w •• m ~-2~ g l~m-s -- _l_lL. 

20 drjums 

R 

4 dr~m~s~-~----
JMaxi;~ml of 8 c~rboys .. · j~ 53~J§_~6/~al ._1,oo __ ]J">C' ________ h~ ~X_m~ 

-~ 13 gal - 140 l s 
Hydrochloric Ac~~ nits Carb.QY_ ()i_ 37%. 2] _ _c_arp_OJ'.~---1 N ~laximu~~_il_()_j::arboys_ 

N IMaximu~farbo~~ 

" 1 845 _gal 

,. I 400 al 
___ 1 l_Q_,._~5 0 fa 1 / " / 

111,750 al N 812 g al 
------· 

N 818 g al __ , 
-:---1 6 dl•omo 

70 <irllmS 
2 systems @ 6,000 

.g.a..__ea 

N 20 d rums 

127,4:0 t_<Il 
,44~ g .1 

126 drum 
,445 ghl 

hQ__dL1ll)1 

~ 6 7 Systems 

b17 2Y.".Items 

N 5 d rums 

N 4 tar:~s at 22olooo 
"' _ea 

R 22,329 _g_~~. ---

R I 8, 2 7 0 gal. 

fJ\I;clcal r_b_:l_ '_d 

121 7 cl r ulns ----~----~-f: 
1,138,9 2_g_al 

::-~v::;,~;~ ::: lhs 

lfNick<ll Chlorieo !unit 4 IT 14ll lbs 90 g/1 
--t-- ----/- .. ---!-------+-· ---1 ---· ·---

N . j 2,800 gal 
-~-~~----- ··------

N 5,800 gal 

~ ~-~- non o~l 

*". _, __ , r"' ·~ "' '+ ''T', r~~90 g/1~ t 5,000 lbs 6,650 gal 
-··------- -~- ---- -- - -- ----- -- - ----------- -~---------· 

,,.,- ·' ' r1.1 · ~ 'n• · · 90 g/1 S 000 lbs 6 650 gal 
b • , . . 46 , 

. ~: ---- -- --- -· ------- ----- ... --- -----··-~- ~--

Mickel Chlo · ., · 1'a-
r1de lla.LJ ,. ·'- 140 .JL/1 .5 DD_Q lhs lS_,OOOI,g_al_ K ' tK,\111\1 gal 

- -~--- - :-T-- -- - --··-

*R- Reportable Spill l'heoreticallv Possil1le. N =Not TheoreticallY Possible 
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APPENDIX "11 · .-. -.~. .. -~~~- --~---~---~-.. -101'·-~. ~--·--- ... - -----------~···-- --- . -. --.. .... . .. 
. -,-Plan~ I Plant )No-rma-l I Legal-Fin. /111--0 .,P1a1~t ~hn. -~-- ···~-- PI~~~Tank ·· ~ 

,!l<l_1:_er:_t.~~--·=·=·~C:.ft1Li?JL= ,Concenjtration SpilL jReptbl9 $?,~~H SpilJJ(hntbJ~ R.cW.N.=___1i.oil.umes=='=·~~~ 
32 

:": ~: .. : ::: :: ~' . -~~ r: .
1

. -~- -~-~~~1~~~~-~- --~!~l-;::_--~1--~ --- --
6

' 
6:J ~~~~: I -~-~~-;{!~~_(l~/1-6lbags 

;p,· .. 1. ,, rJ..1 · ~ n .c.c r <> 100 1 s/bag ~_G_CJ 1~111_~ 50 lhags R Maximu• of ZOd bags 

7,06 _gct_1_ __ [__l'l~~~-4_5_(l_ IP 1 

(u . • 1 D - -~~· ~--~ 
* .. 1 _ 1 ,..,. 1 . _, ·"'_ ~ i , .. " -~s __ 1 1 I 5 , o o lbs 

N .s_5_0_j_g."l ~-1--- -

~~:: :~t~~~--: =~=~~ .. 2

4_~~~k::~ -~L~~jaxim11m I of 20~-~lJ_ags 
Mask Rpom 

Nickel Chloride Tank M .::l. _______ _2_5_ lL~~ 

Jf . -1 _, c .1" .rr r " 100 1 s/bag 
.c.. ·- ·--~- ···-~ 

*MiEkel >lulfate I UR~ Floor_ 100 1 _:;/bag S,OOiiJ lbs SOibags 

*Niclcel £t>lfate I URit 41 T 14A 1-- 355 f/1 ~OO,_!]J_s_~~L+_l_,j.2_ gal 

/f11.T-i.-lrn.1 ~ .. 1-t" " 'T' 1 An ~/1 .. s,oo _I~s __ LS_. __ Z_ 1,85 _ _¥a1 

R Maximum of SOibags 
+-~----~~~ 

1--R l22,3291gal 

R 8,270igal 

11 · -'· 1 o .. ,r '" · '.~ -'..Ll..£7 325 /1 ___ s,oo __l:bs __ 46 _ 3~-~1,85. gal~l R 1 2,800igal -1~~~-
n. ". C'. 

-.I<Nielcel £t>lfate ~ &' 37' ; 1 S..J]Jl ___ lbs __ 3_~_6 ____ l_.JLS_ ..lUlJ _]{_~~__5_,800~.l@.L ___ -.J-------
,.. ~ ~ 

"'Nielcel £<~.1fate_ n ,, ;_ · ,, 355. _(~~- _ _5_,_()_()_ ~ lbs S.?_~ ___ l_,_(l'l _g_<Il~- __ _!<__ 28,000 gal 
~ 

:¥Nidal >lt>lfate ~ · _'""!. -~, .. 1 •• , 325 /1 _i,_QQ __ l_h2_ 10 · 6 1 85 __g_':ll____~~_lS,OOOI_gal ,_ 
'•n ,-~~ 

IH,·-1., c.,r.~ "':r; --:,· 330 /1 5,00 lbs 
R' ~·- I ~_,__lll~ gal N 450 gal I 

!'i._ic~kel Sulfate ¥~~~ ~~'?~ 355_~_1-~ ____ S,_(l~---~b_s __ --~- ___ 1,~6fl_g_gal N 550 gal 

"' . . , . _, . " £trip 
*~~ -~-~ ~-1 O_j __ v_o.ll__ ___ _1_,_()_()_ ~1~- ~.£l.ll- 1 , 1 0 g a 1 _ll_j 2 , 0 0 Otg a 1 I 

fu· . . , "·. c b, 55 gal drum 127 g' 1 . 
_ ... . @.LJl.8 .1hLg.a1. ___ J...,.Oll __ Ths. .... ______ --2~-3- \llllS.- R Max1mu of 4 1rums 

55 gal drum 127 g· 1 
_l'litri ~ Acid Acid Cr ~b _____ Q L 8.8 1h/ g.al. . 1, 00 lb s ~ _ _ __ ..... L3--rl urns--- _R Maximum Q_f_l_6_~c:l rums 

S_,_ll_Q~ _l_IJ_s~-~-=4 2 3 , R 0 ~~gal_ N 5,840igal Phosphoric Acid} Unit P ::.L_T- 6lfl 0_.4 _ _11>/_g_C[ 

_!'.fl.osp]1Q1j c Ac_i_~_l:!~i t_P-1 Floo~_l_2.3._.._.Silb/ _<l_r_l1_T 5, OO_f__l:_[J~--- _________ 
1 
___ _4:2-tiums 1 N ~~1aximuf__o!_~ 1rums 

12. h/drnm -· ··- ' o.6 ~h/druml 5) _ _()_0_U lbs __ l_ I 41 dtums I N IMaxirnuJIJ of 40idrums 

"?i R = RePort a b 1 c S Pi 11 T h core t i c a 1 1 v Po s s i h 1 r . N = ~-~~~- ;fh; orr ti r n 1 1 v Po s s i h 1 e 
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Phos_)_lhorjc Ac:_id ~11_i t P~l3'f_:'7_2_1_ 

?hosphoric Acid Unit P~3 Floo 

APPENDIX "A" 
--- ---------------- - ---~ ------In--o-f-------------------~-----·----- ----- ------ -----_ 

Plant INorm~l I Le~al Min. ltnk dqjPl~nt din. I * j Plan I: Tank · 
.Concedtratlon Splll,!Jl.eptblq r /sp-ill Sp~l.l_.Jl~j)Lthlq JLor N. ~_-___ \,'o/lumcs,,,,,-_ -------·= 
o.osz lbjga) ____ s,opo_)bs 96LO p 0 g_al N 3_,_o op gii_l 

725 lb drum 
1Ll4_2__ b)drllllL __ SLO l_O_lb;;_ _ __ _ N lfvlax il]ltAmJ_Q_f__4 _c!_tums __ _ -~3~5~_prums 

725 lh drum 
Phosphoric Acidf13_uff_C:_~-~b~~- @_.l_31 }_ f. cl.IJJJ]l ______ S~J) Q _D,,_ __ ---1~-l"-.-~rum~ __ j __ _N __ ~1a_:x;_!mum~f 12 ~rums ___ _ 

Sodium Bisulfit~st T~tment~40Q_lb/drum _ 5,0 _Q__l!J_e; I----I 12_~ru~j____!< __ ~a~imUIT~_of_L3_Qj_drums 

Sodium Hydroxid~ DI Un~!_s~--~~O_O_l!J_fld_r:lllll __ 1-'-, opg__!!J_s -~-2-~rums \ R !Maximum! of 2 dtums 

---·---- ---~------1- - - ---·-------

oC' ~· U, ~ ·~ H-. ~ r
7

L 1.6 g/1 75,00 gal ~-~ 1,931 al ---------·--- ----- -------- --- ----- ------ ___ g__ ------

.co ~- n, ~ -~ n. 1::1 55 gal dru 311 al . 
4 @ 3 . 2 2 PJu _ _____l,_Q )_Q____lb_:;__ ____ . ax 1m urn of S d um s 

C" r "· ~ . ~ n . r r . ,_ 55 gal drum 311 al . 
I! ".'.. _ ~u @ 3. 22 l__l?l_gal ~-' ,0 Q_lh; 5. 7 d "m; R mm"m of 20 Lm, 

500 lb/c.lru.Tll_ l __ l,_O~_(l__0_2_ ________ j 2 +_rums R Maximum of 20_ rums 
2.5 lb/gal 1 tank @ 2,50 gal 
i=-'--"'-S"'-o "'ll"'t ion 1 I) _Q__}b2__ 2 2.2 __ 4 0 o a 1 R 

!{__ 1 tank @ 170,0 0~-60,oop gal 

Sodium Hydroxid9 Buff wib 

Sodium 
tment 

Sodium Tmt 1 ---- 0. 0 161tl__l b _Lga ~---!_,_()po_!])_s_/-~-~-

_l_,A(lb g a 1 

1,40P gal 

R t' 200 gf------1 ----
R 10,845 1@:.=1.:_. ~--t~~-

11-~oaiHFR HyareJcia~ ~;;;r~=-1-JLS _ _g/11-----
u ....... ..: + A rl 

__ ..l,D p Q_lhs_ 1__!9_._1' 

If ~SeiHIR !lyaFSJCia9 St;ip ·~~Jc m l-_ll_5__g_Ljj J_ ____ l_,_O_IJ_Q__l_b_s 14.9 

·~~~~t-Ill<~)'~~~~~~~ ~1'1~! ~~~~~12:_8_g~l_!-l_a?_~~-l~_po __ l!J__sj------ 9,37F gal !___t-J__+6_7_5__g~l -i 

~~0.lili: H;:C!:8:iC!~ ufiit 0w' u:9___'(i~a~f' -~-1_,_o~_~__21:J_s s, osk~<t_,725 g~~l -1-

*C::.r.rl· 1-i-r' · ,.d rr, -+- 'Z'/'1 _S...2__gJ~_l:__~aO!IJ~__l:·0 _o __ ~b~ ---~- 21, 0 5 l gal J N 1~.· ~gtl ---l----
1,0 0 lbs ~9 2,43 gal R 3,375 g 1 

--·---- ·-···-·---- -------- ·------ -------- ------ ·-*Seaiuffi l!ydrexid1 Uni-t 11 T 322}49._2_Wl __ ~aCJII 

N 400 _gfl1 42.4 gl/l NaOIII 1,0 0 lbs 2,83 gal 
----------1----· ----- .. --.. ------ ------ -- ----1------l 

*C::.r.r1" ·~d IT.:n.~+ U-.Trl . ~ n .. , 

Sodium Hydroxid1 Uni t_j_- l T- 61 ~0 61. 5 jg/ 1_ NaOJI l,O~O_}bs I-·-· -+ 1,9sr_ gal N 68~ 

Sodium HydroxidJ !!nit rl 1 T-61111 61.~ _g/1 Nzbl! l_l~loo lbs I I l,'lsh _gal I N I 680 gul 

'"·~: .. ., •T-l ___ ,._ .... ~---""~1-- n--·- t...<- "I>.T 1\lr~+ Tl-.r>rYY'r>t"ir~lllv Pnc:c:;ihlP 
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APPEND T X "A" 
~=·-· --·--· --·- ..... -----~--··· .. ·--.-_ -----·[ ·--T-· .. · ...... --.. - ··- .... 

_Matei"i_a!~.-=J--~~~rion ___ ~;~:!n~~:~~~n ~;E~ jrr!;~tbl~~skpo:g ~~:~I~~r;~·tbl1 R a'r Ni-=~~~~~t~~~~--·====~ 
Sodium Hydroxide! __ , -- -----·----1- ----, ,--

: : t ___ · =J-;~:-: _:r: -== 1 '0 0 

1' 0 0 

lbs 4 4 . l 

lhs 

1,$63 gal R 21.481 ga 
---

3,poo gal N 11.654 ga 

if ..,.._ I Un i ~ T 4 2 4 [_s.!.-._6_gV 1 I _1 ,__()_0 r _l_b ~ 49.2 2, 25 gal R .3 308 ga 
--- ----··-·- ---·"·---------~-- --------·-----

" 
_______ 1~ni t ~- 2 __ 1'_::_81110. 7 -~ . ~/! 16, 00 gal N 900 gat. 

··-··--·--- ----·--- -- --·- --------···- ···-----·-- -~-. ··~------· 1_, ~0 p -~b-~ 
" 

1,00 lbs 

____ 7_,_~a1. N 2 700 gar·-__ _ 

R laximuml of 40 dlrums 

Unit P- 3 T- 7 21 0 __ 16_-_<J~g_/_1 
* -..... · 3 2 5 1 b d urn 

;:.;· r -'· L6_9___lli_. I 1 'oop_ lbs I I __ I±_:_f drums! R ~laximuml of 40 f!'_l:llll_S __ 

"'- n .££ r " 325 lb. dr m 
~ @ 69 lb. 

1,oop lhs 
- ------

14. drums 

J 
........._ 4 2 5 1 b. dr~m 

1 

h 
1 

I 
floor ls+oclc @ _ _2_Ql__Lh~ l,OOI lbs ----·+ f drums! N I 11 drum 1 __ _ 

"- !2~1n;b;hdr:__ ___ _j l,ooJ lbs I j ~Tms! __ R_~aximumlof 12 trums 

jf "' r, k--. _,_46P lb . dlrum 1,,, ll-

·-·-~ . n. ££ ~- 'l- 460 lb. dr~m 
jf @ 3 7 7 l!J~. --------

* 
,...._ 

n .. ..c.c 

1, oop_l!Js_l -~ 2 ·_f_drums __ B ___ Maximum of 4 dl~ 

2.f drums[~aximum of 20 ~ lb~ 1 , 0 0 . --.:---=--+ ·1---1-

R 

"'- · 350 lb. dr~m 
?I- a e 165 1 b __ _l,__Q,Q. lbs drums N Maximum~£ 4 d umsc___ 

'><._ 350 lb. dr1m 1, . 
11 ° .++ r " @ lt:J.5 lb. 1,00 lbs drums R I'Jaxlmum of 6 d urns 

"'- " · 450 lb. dr~m 1 
7t ;:.:; lr _, 0 407 lbf.-. _ _l_,.O.D Jbs 7 rlrnm~ R Maximumaf 6 d urns 

'"<1... .r.r , 450 lb drujn 1, . 
'II- 0 d QL_l_b__ ______ ·-~-,__Q.D_J lbs 2. drums R l''ax1mum of 24 rums_ 

" · 4 5 0 1 b d rujn 
-II "" ;;;· __ -' @ 300 _lj:l. ________ 1,00 _l_~_S, _____ - 3. _c]rums_ R Maximum of 24--$rums 

"'- n.++ ,,_ 450 lb drujn 
11 

@ _3~0 l!J____ _ ___ _ ),il_Q __ }b,L __ -· ___ ---~2.-__ g_Ium~ R kaximum of 20 rums 
· 450 lh. dr 1m 

11 """- "' k. _,_ @ ~"2_82_l_b. ___ . ___ 1_,_()_0-' 1 bs 2. drums R _ 1aximum of 4 clfums __ 

n .. r.r ,,_ 450 lb. drrm 
· ·~ <;FZ lb. 1,00_~~.:' ____ 2: drum~ 

Unit I - 2 3 S 0 l b cl urn --
" 1 Floor Stock (J 104 lb. 1,001 lbs 9. drums! N Maximumlof 4 dlums 

11 'h- R ~aximumlof 20 ~rums 

* R- .R<enort~ble Snil_i __ Tlwnr~-tir:Jllv Pnc;,ih;~·~-- N ~Not 'fl;eor~tica11y Possihic 



CP I SJ Rf'v, 
Prld. lJ.S.A. 

MINIMUM REPORTAilLE SPILLS WIIICll Mt- ENTER STOJ{!Il OR SANITARY SEWER 

APPENDIX "A" 
·· -----~---~--···---~~- · -- ---------------~- n·cr-r---·-·- -~- ·-- -_- ----·-- ---- ··- ----- --· · ----- ------ · 

Pi:i~ -- --- j:ii;_nt- -ormal Legal in. I l Plant in. * Plan Tank . 

Materi~~ •=='=-J.._o_c.ati.an~.-- .C.on.cci tration .Sp .. i. J_. 1 .. -~cpt.bl- n;ir:l/Spill]l.ipr_tblJ_JL_o_rJ- .-. _yo~unws _____ "~-~----=·~ 
350 1 b. drum 

Buff __ rib __ @_lOLl , ___ -· ___ 1 1 Q() l])_s 

. . Unit -3 400 lb drum 
Sod1um Hydrox1~ Fl oar__ (a_21_3 __ 1 _. --~-

Sodium Hyd rox id -~-~~r i ~~-J_0_~llb/~u~~~- ____ 1, _ _GCl.__l:b_s -·---· ______ 4_,_7 _d_!_t]m__s __ l---R --~ax ~mum! of _l.Q _ _f_rums_ 

Detro·t area 350 lb drum 
Sodium Hydroxid Floor. SJ:=.L L5JLlb •-~~-- --~L 00 _l_b_:;_ _____ --~-- rum:' 

_9. 6Jdr_ums 1-~-- h;~::~~; :; ~:-:;~::-Sodium HydroxidE 
~-·- -- ----

___ LRJl_Q __ tbsJ_~-1 4. 7j_drums R 

N 1 qtrum 

350 lb. drum 
~odium Hydroxid Buff _____ @ __ S() __ }b ·--~ ___ _]_, _(JQ_ljJ_;;_ _____ _____:2_Q ___ _ljlms -1 N ~aximu_mJ of 16 ~rums ___ _ 

Sodium 16% available 
Hypoch en.t_ ____ c_hloxinEL~-~- ---- r-oiL~bsi __ _L._5_ __ 3.D_W l-__R-~Lt..anLr 2, 50 OJ_g_al 

--1--~-1~-··-·- --· -- - - . -~-+~~-- --~--•··- --1-~--

Q_G_ lbsl----~ 1 1 ~ag W- Naximuml of 10 tags 100 lb./bag 

':::::·:~''''"' U•i< ~ < m114 g/~~Wo"i- _kl!ill! lh. s_ ----· 43, 00~ I N t . t~~~ 
"1f , HHlt 11 T 3226 ~LI__g/l_r_ho-=J~_5_,_Roo lbs_~-~ ~~ gal_ N 4, 25 gall 

Sodium Nitrite j_~rocessJ La~ 

.,. 

'* "-!.. "- · ' ~ " 000 8 g/1 phos S, 00 gal 
--------- -----~ 

?_:~__?!~ N ~ 3, F 7 5 ga~~~~ 

-If ""- · ;:;,
1
IA 8 g/ phos 5, 00 gal 75. 

·-off-~-~ -__ -_-. r -, -:,-,-~ _8~gl! !-=~~-o: ==-~;: 9~--g~:~ --~--~-== ~ 7~5 _~, 0~0 ~=g_il_l ___ --;-- ==~~~--~0 ;~~--
'-' n. · , 325 lb. drum 

__!__ r' lo -' @ 61 l~_,_p_hos ~-5_,__(J()_gaj_ ______ jl_L_cif-ums N Maximum! of 7 dtums 

n . .C.C " 325 lb. drum 
-If ""- JJ_ji_l___]J_-,_. _ __ph()_S_ ___ _5~ JQQ__l__b__;;_____ 82 cl

1 
ums 

1 
N ~fHimnm(__o_f__4_Q__~TllmS 

00 

102 d urns 
"· ·~ ' 460 lb. drum 

if -..._ ~' IC' _, @ __ 4_9 __ l~ __ JlilllS ______ _5_, 00 lbs 

"· · r ' 460 lb. drum 
~' IC' _, _@ _4_9 J)J_.phos__ --~-~-' o_o___l_b_s 

N ~aximumlof 4 dtums 

102 d urns I< ..... _!i_____/'1ax imumJ of _ _Lf___3_lu"-'m'-"s'---

'~~ ~ :~::er '' _ -~
6 

~C)
1 

~~-·D;~~-s ____ 5~ oo _lbs~-----_, _ lQl__.dtums __ .. __ R__t~x!:;j ~ f6~0 ~ 
Sulfur _i__c:_J\cid __ . Trea trr .ent ... --~ _ _1:5 ._5 _IJbjJ(al ~ ___ 1_, 001 b,; _.()_:_ _____ 6_:i_g _1 ______ _R__ _ ~ --+----

" Acid Crib 225 lbl'carboy 1, 100 lbs 4. 4 arboys R Maximum~of 48 tarboys 

Sodium Nitrite !Unit P~3 T-7212 19 I g/1 100 Jh~ ~:9 I 635 gjal I R I ~,000 gajl 
N = Not ;Theor-etically P·ossihlc * R = Reportable Snill TheoreticallY Possible 



CP 153 R~v. 
Prtd. U.S.A. 

MINIMUM REPORTABLE SPILLS W!JICH MAY ""'TER STORM OR SANITARY SEWER 

APPENDIX "A" 
- .. ----~---. __ :_::c_.,C.,--~ .. --,·--J ~ ,-.. -. -. --------~--~--~------~------~·~------~ 

. 1 Pli~~ - --~Plant ~ormai LegaTMi~: r--;~k'"'drpPi:.r;.;!- in. -- - --~- l'iinfTank · 
_l'lat_~-s!-!1 ___ ~~ _ __..!.,(lC.JlJLion 

1
=,C::oncer trat_ion SpiD. Rep_tbldFfs-;ri+~ Spi.l.L_R pr1-(?l· ~Lor~ ~- __ ,o~e?-===~~-

f" .H • · ~ ~' '~ ' 'n , ____ Z_5_! /_1___ __l_,_Q_00
1
1 bs __ 1 1~·:)___ _ -+~1 _ -~R- ____ 5 ,_7 89 gaL_ _ ____ _ 

¥ " " '1~ '' ___ 'l_~_!il__ __ l,OOO_I:bs ___ 4.7 gal R 23,983 g__a_l __ ·-j----

l! " "· ' I~ __ 3_% _( VO 1) _ _1~_0_0 _]_Q_s _ __ __ 3 , 7 0 5 _g_<l_},_ __ ~_t-J__ 2_,_(JF2"-'5"--<>.<a~l=---j. ___ _ 
... 1 

lf " l-c1 -' 225_lhJ Gl.Lb~ 1, 000 _lhs__ _________ Ll..A .La.rho .5.. R o_y_s__ 

ll " ln. '1., ' 7 " ___ 2' (vol) __ L,_OOO lbs ____________ __5__,_500__g_a~-- ___ L, 54 gal. 

ll " I"· ' I~ ' 7 1 
__ 0 . 6 % ( vo 1}_1_,_{2_Q Q _ 1 b s __ ___ _ __1_ $_,_)_0 Q___j@j.__ !::!__ _8 2 7 a 1 · 

If " • 7 7 
__ L_!j_% (vol) ___ 1_, 0 0 0 _1 b__;;_ ____________ _7_,_:)_()_ _..J@_L N 1 gal. ___ _ 

URit q 
II- " I;;;· -' 225 lb carbov 1 000 lbs. _______ carbo s R Maximu of 8 c rbo~ 

Mixed aint 15 gal pots · 
Toluene lin nnt-• .@_J0~ ;:,,,A~A 1,000 lbs__ 44 ots N MaxlmU of 25 ot..=_s __ 

. 55 ga drums 
Toluene Salven Cr1b ~ 1 (1~ ,_,., 1 ,~n~ 1 000 lbs _____ 25 TL11115_ R ~!TIU of 25 rucc.cm"'s'---

------- -------

---- ----- ---- ---- -----

------ - -------- ----+----1-----t-----1-----1 ---

-----------,1---+----1----+------ ----- ------ ------ ---

----------1----1- ---1------1------ ------ ------- ------ --- -··----+-----+----j----

1-----1--- -r- -

---------!----+----· ----- --------- --- -~--i----1------1---+----

---------+-----1---- -------- ---- ----------------- -- ------- ----- -·-- ------ -r ----- ----· 
Jf 1'2 -7- ~·~---~-..-~~~-~ .. '!1 R.:_ .,_,_r __ ._L _J?."_..._n;_ _,,·~··<'...,..c.P.i"'-""'"'"'____£flcc;_"7~ """ '-____ __L_ll~ i .,J___ ------- -----:~---

-~------ --· ------- ---·-------- -- ------ ------ -- ---------- --------·--· 

---- -----~-~~--~--.. -~----~~~~--~--~~-~~--~-~--~--
• n C::-n-i 11 'Tt~ ...... .-...~--~ N = Nnt ThPnrPtir~llv PnssihlP 
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INTER-ORGANIZATION UTTER 

FISHER BODY DIVISION 
GENERAL MOTORS CORPORATION 

F\LlJa 

SUBJECT PCB Regulations - Appendix "B" Of 
H.S.S.C. Plan 

DATE October 24,. 1978 

FROM 

TO 

cc: 

R. E. Pi etch 

J. II'. Canan 

J. Anton J. Galea E. Warnmes 
G. Carlson W. Girardin J. Wright 
II'. Connelly E. Johns 
J. Dickson J. Milks 
R. Fisco R. Oliver 

In recent months several changes in PCB labeling and 
disposal have been communicated to the Elyria Plant, 
via Works Engineering Reference Letters #954-a,b, 
Solid Waste Management Letters SW~!-78·3,4 and E.P.A. 
Title 40 Part 761. 

Through examination of these letters three changes are 
indicated for the Elyria Plant. Change one, labeling 
outside power factor capacitors, was completed 10·6-78. 
Change two involves creating a shipping storage area. 
The construction order for this area is under considera
tion by Management at this time (S.W.O. X-1947). 

Change three involves the administration of the required 
shipping procedures as mandated by Fisher G.O. and the 
E.P.A. Attached are proposed instructions for implemen
ting these changes. 

1. Instructions For Shipment - Revision #2 

2. Storage Area Instructions. 
(To be posted at storage area). 

3. Examples Of PCB Containing Items. 
(To be posted at storage area). 

4. Federally approved PCB label example. 
(To be posted at storage area). 



-· 

The final administrative function will be clerical 
job of monthly checks of the storage area for content 
or leakage. A written record of these checks is to 
be maintained and saved for five years. The LS06 
Program will be the instrument of inspection. 

It should be noted that the Oil Spill Procedure has had 
the PCB Control portion deleted effective 10-6-78. 

Prepared by: 

Approved by: 

REP/c 
Attachments 

Richard E. Pietch 
Plant Engineering Dept. 

(2) 



PCB STORAGE INSTRUCTIONS 

1. Place any out-of-service item conta1n1ng PCB or leaking 
PCB into this storage chamber. 

A. Power factor capacitors from 25 KVAR at 480 v up. 

B. Groups of capacitors exceeding 25 KVAR. 

C. Rags or debris used to clean up liquid PCB 
(place debris in 55 gal drum). 

D. Any other object(s) known to contain PCB, or 
contaminated with PCB. 

2. Install a dating tag on the item with this information: 

A. Date placed into storage. 

B. Name (clock No.) of individual entering device. 

c. Description of item. 

D. Plant column where used. 

E. Equipment using item, 

F. Tag No. of equipment. 

3. Notify Maintenance Shift General Foreman or Plant 
Engineering extension 250, 255. 

4. Do not remove item from storage for shipment until a glue-on serialized label is attached by ~lant Engineering. 

This includes the debris barrel. 

5. NOTIFY THE PLANT ENGINEER IMMEDIATELY if anv device is 
leaking PCB or has a dating tag older than one year. 

Proper decontamination of leaks requires flushing with solvent (3 applications) and "after-use" storage in a 55 gallon drum along with all rags etc. Drum becomes a PCB item (Steps 1·4). 



EXAMPLES OF PCB CONTAINING ITEMS 

(Requiring Storage & Labels) 

1. Individual capacitors buss mounted in racks of 4,8, 
12 for 480 v power factor correction. 

2. Capacitor units rack mounted in outdoor substation 
for 13.8 kv power factor correction. 

3. Capacitor units machine-mounted on various large 
equipment for power factor correction. 

4. Lamp ballasts from various fluorescent fixtures. 



FEDERALLY APPROVED FISHER BODY SERIALIZED PCB LABEL 

(As shown except yellow background) 

,~ ...................................................... ~ 
~ CAUTION I 
~ CONTAINS ~ 

I PCBs I 
~~ (Polychlorinated Biphenyls) ~ 

A toxic environmental contaminant requiring ~ 
~ special handling and disposal in accordance with ~ 
~ U.S. Environmental Protection Agency Regulations ~ 
~ 40 CFR 7 61-For Disposal Information contact ~ 

~ In case o:c:::~;il~:~::::me US ~ 
~ Coast Guard National Response Center: ~ 
~ 800:424-8802 ~ 

~ ~ Also Contact ~ 
t ~ Tel. No. ~ 

IL ............ ;...~~~~~~ ........ J 
~ 





FIRE PREVENTION 

AND 

EVACUATION PLAN 



SUBJECT 

FROM 

TO 

INTER-ORGANIZATION LETTER 

FISHER G UIDU DIVISION 
GENERAL MOTORS CORPORATIOr> 

-------~EJJ.r i a ______ _ 
Pk.ANT 

FIRE PROCEDURE DATE ,_Apr.i l 8, 1_985 

E. D. Johns 

All Concerned 

The following Fire Procedure is in effect at Fisher ~ufde 
Elyria Plant: 

I. When a fire is reported by means of a Fire Alarm 
Box, an automatic signal giving the location will 
be sounded. This signal will be repe~ted four (1) 
times. 

II. In the event of a Water Flow Alarm, an automc.tic 
signal giving the location will be sounded. This 
signal will be repeated four (4) times. 

Ill. When either of the above two (2) signals are sounded, 
the Fire Company only will respond to the alar~n.. J\ll 
employes other than those in immediate proximity of 
tbe fire, if any, will continue working. 

IV. Within a period of three (3) minutes following the 
above alarm, one of three. actions will tak_e place: 

A. An automatic Fire Alarm will be sounded 
consisting of a fifteen (15) second blast 
of the oscillating whistle, 

or . 
I o I • f .o . ; 

B. The Departmental Superintendent, General 
Supervisor, Chief of Plant Security or a 
Sergeant of Plant Security will notify 
the Console that the fire is under control 
and that the automatic fire alarm should 
be cancelled. 

, or 

C. Prior to the expiration of the three (3) __ 
minute period, the Departmental Superintendent, 
General Supervisor, Chief of Plant Security 
or a Sergeant of Plant Security will nctifl' 
the Console to mrrnually sound the Fire i\lai:m 
and to cancel the automatic alarn .. 



V. In the event the Fire Alarm (15 second blast of the 

oscillating whistle) is not sounded there will be no 

further alarm. 

VI. In the event the Fire Alarm is Sl>Unded (15 second Llab1 

2 

of the oscillatiqg whistle), employes will shut off tlocir 

machinery and line up at the edge of the aislew~y a~~itin; 

further instructions. 

VII. All other Plant whistles will be discontinuc:d u1:t: l after 

the "All Clear" is sounded. 

:VIII. Following the Fire Alarm (15 second blast of the oscillating 

whistle), one (l) of two (2) signals will be sounded: 

A. When a fire is brought under control the "ALL 

CLEAR" signal will be sounded upon instruct ion'~; 

given by the Departmental Superintendent, Gener~l 

Supervisor, Chief of Plant Security or Sergeant 

of Plant Security. The "ALL CLEAR" sigr:al \'.ill 

consist of one (l) long 15 second blast of the 

shop whistle. 

B. In the event the fire is not brought under control, 

and it is necessary to evacuate the Plant personnel, 

the "Evacuation Signal" will be given upon instruction 

of the Departmental Superintendent, General Super

visor, Chief of Plant Security or Sergeant of f'lant 

Security . 

. The "Evacuation Signal" will consist of a verbal 

message given over the Plant Paging System. 

The message below will be given continuously until 

the buildings are eva6uated: 

"E!JERGENCY - EVACUATE THE BUILDING, UHnDIATELY" 

The !'Evacuation Signal" 
•un duty· at ·the Console. 
calling Extension 400. 
busy, Extensions 401 or 

will be given by the Officer 
He will be notified by 

If this number should be 
402 can be used. 

Plant paging from the Lobby will be discontinued from 

the time a Fire Signal is given until approval to 

resume is given by Plant Security. 

, 
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FIRE DUTIES OF St.:PEHVISIQ;: 

AND MEN AND \\'01.lEN ASSIG~:ED TO FIHE BHJGADES 

1. FLOOR CHIEFS AND ASSISTANT FLOOR CHIEFS 

Responsible for their departments and areas. 

2. FLOOR CAPTAINS 

When fire alarm sounds take charge and see that all employes 
line up, that Extinguisher Men, Order Men and )·;omen tal:e 
their staions promptly. Instruct people to return to 
their work after all clear signal is given. 

3. ORDER /,lEN AND \',"m.lEN 

When fire alarm sounds take your assigned station promptly. 
Assist the Captains of the Brigades in maintain~ng order 
and get all employes lined up. See that rest roor1s and 
toilets are cleared. Open exit doors from Plant to permit 
employes to leave if necessary. Prevent unauthorized 
persons from entering the Plant. Do not permit running 
or disorder. 1!aintain order and await orders fron1 your 
Captain. 

4. EXTINGUISHER MEN 

When fire is in your work area take your station at the 
nearest unmanned fire extinguisher, ready for action. 
If fire is in your department, as~ist in f~ghting it 
until Fire Companies arrive. If fite is not in your 
department, line up with the other employes . 

. . 



Il\FOH~.~ATJON ABOUT FIF.E FIG!ITI!'G 

l. Become familiar with tl1e location of: All doors from yo~r 

department, fire alarm boxes, extinguishers, hoses, fire 

blankets, emergency showers, stretchers, and the proper uEe of 

them. · 

4 

2. Become familiar with the general layout of the builcing so tte 

number and letter system on the columns "'ill give you genercd 

locations. On each fire box is a coded alarm chart to let you 

know the location of the fire. Also, you are given here~ith 

a page of fire alarm codes. 

3. Become fari:Jiliar enough with the fire extinguishers avc.ilable, 

so you can use one correctly if necessary. 

A. Pressurized Water Extinguishers are for use on pap~r. wood, 

textiles, rubbish, etc. (Stainless steel or Copper with 

Pressure gauge). 

B. Dry Chemical Extinguishers are for flarrmable liquids and 

electrical fires. (RED with pressure gauge or cylinder 

on side) 

C. co2 (Carbon Dioxide) Extinguishers are for electrical fircE 

and fires in flrunmable liquids. (PAINTED ALL RED \'iiTE BL).CK 

NOZZLE) 

NOTE: NO WATER EQ'CIPMEl\T (PRESSUHIZED WATER EXTI:t;GUISlii.:RS Al'D lJOSI'. 

LINES) SHOULD BE USED ON ELECTRICAL FIRES Ui\LESS THE CUHHE;;T 

liAS BEEN CUT OFF. 

4. If you are responsible for the movements of people after a sign'l 

has been sounded, know where the fire is and that it is safe 

before sending them back to work. In case of personal injuries 

to any of your people, get the names of the injured, how 

injuries were received and any other information that may be 

important under the circumstances, or know that this has been 

secured. Cooperate with Plant Security who will investigate 

the'fire.· ,,.. · 

5. Above all, think through just what your job or any other special 

assignments that make you responsible to do in case of a fire, 

so you can do them automatically when the time comes. Then 

there·will.be no confusion. 

6. Do not ring Plant Security's phone to find out where the fire 

is. Use the chart on each fire box. The desk attendant is 

instructed to do other things than answer such phone calls. 
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NOTICE 

Be sure you know where the closest fire alarm is in your ~ork area. 

Locations of fire alarm boxes are as follows: 

Administn.tion Bldg,_, FIRST FLOOR 

Administration Bldg., SECOND FLOOR 

Powerhouse 

Wastewater 

Pump House Wastel".'ater 

East Foam Bulk Storage Bldg. 

Colurrn AA-5 
Colur:m C-6 
Colurun D-8 
Column C-12 
Column C-15 
Column B-21 
Column E-2 
Column E-ll 
Column E-12 
Column E-17 
Column G-19 
Column K-2 
Column K-5 
Column K-7 
Column K-10 
Colmnn U-11 
Column K-12 
Column 11-15 • .. I t' o 

. . . . . . I -~ l • 

East wall center st~~r~~v 

East wall center stairway 

Rear of #1 Boiler 

South wall next to South doo! 

East Wall 

West 1\'all 

Colur.m J-17 
Column l!-18 
Colurr.n G-20 
Column M-21 
Column S-3 
Column R-5 
Column S-8 
Column S-17 
Colurr,n H-19 
Column P-20 
Column W-2 
Column 'W-5 
Column V-7 
Column W-ll 
Column W-12 
Colurr.n V-15 
Col urLn V-18 
Column V-19 
Column \','-20 
Column X-22 

(See other sheet for diagram of Plant showing location of 

fire alarm boxes) , 

' 
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F I R E I N S T R U C T I 0 N S 

1. Before a Fire Alarm is sounded: Small fires are not uncorr.r.e:-'n in 

10 ducts, dust collectors and other limited areas and are usually 

soon under control by the use of extinguishers in the hands of 

nearby persons. Supervision should maintain order and keep 

unaffected employes on their jobs. If a fire is under control, 

7 

do not pull a fire alarm: However, Plant Security should be 

notified by telephone. If you think the fire cannot be ·irr.::,~di<:.tely 

controlled by those at hand, pull a fire alarm box. 

2. Pull any Fire Alarm Box to get the following results: 

~- An automat1c s1gnal 1s sounded throughout the Ad~inistration 

and Manufacturing building, coding the location of the box 

you pulled. 
B. This calls Fisher Guide Fire tornF'al)y and Plant Security to 

help you. 
C. All employes other than those in area will continue worki~g. 

D. If fire cannot be controlled there will be a 15 second blast 

of the oscillator; this is the signal to stop work and line 

up in designated areas. 

3. Responsibility for people lies directly with departmental 

superv1s1on. 1hey are the Br1gade Officers and the natural leaders 

of their working forces. They do not fight fire after an alarm 

is sounded, even if the fire is in their own department. Their 

primary job is care of their employes. 

Too many people go to a fire. Unless you have been given the 

responsibility of fighting it, you can help most by gettin~ away 

and helping others get away from the fire. The greatest possible 

fire damage is the injury of people. Those who get far away will 

not be hurt. Also, Plant Security and Firemen are handicapped 

by people standing about a fire. 

If it becomes necessary to evacuate the building, a verbal message 

will be given over the paging system- "EMERGEKCY, EVACUATE THE 

BUILDING l1L\1EDIATELY". Take people out through the nearest exit 

and don't block doors or driveways for incoming fire fighting 

trucks and 'firemen·:· When employes are taken from a buildiq;, the 

order men and order women, before leaving must make s1:re that no 

one has been left in the Locker Rooms, To11ets, or other isolated 

rooms, or left unconscious on the floor due to fainting or 1njllTy. 

4. Study the layout of your department so that you·will kno~ the safest 

way to take employes out of the building in case of an evacuation 

signal. Know what to do before a fire and be sure that all employe~ 

under your supervision know the fire instructions. 
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CAFETERIA 

FIRE ALERT PROCEDURE 

When a fire alarm is sent over the public adress system, the following 
procedure has developed for employes: 

1. The general fire alarm consists of a 15 second blast of the 
oscillating whistle. Cafeteria employes and employes who are 
eating wi 11 remain and wait for either the al 1 clear signal or 
the evacuation signal. 

2. The Order men who have been assigned will have cafeteria employes 
check restrooms, walk-in coolers and training rooms and supply rooms 
to make sure all are informed and, if the situation arises avacuate 
in a safe orderly manner. 

A. All clear signal is a 15 second blast of the shop whistle over the 
publ,ic adress system. 

B. Avacuatfon will be announced over the public adress system: 
" EMERGENCY- EVACUATE THE PLANT IMMEDIATELY". 

1st shift 
Dave Young 
Jim Milchen 

2nd shift 
Joe Potocsnak 

3rd shift 
Elmer Crosier 

ORDER MEN ASSIGNED TO CAFETERIA 

Maintenance Supervisor 
Maintenance Supervisor 

Maintenance Supervisor 

Maintenance Supervisor 

MAINTENANCE SUPERVISORS ASSIGNED TO SOUTHWEST FIRE PUMP HOUSE 

1st shift Gene Fresch 

2nd shift Conrad Yekel 

3rd shift Robert Graves 



TORNADO ALERT PHOCEDURE 

In th~ event a Tornado Alert is received at this plant, the followinG 

Assembly Procedure has been developed for the protection of our 

employes: 

9 

I. The general Fire Alarm, which consists of a 15 second blast of the 

oscillating whistle, will be given. This will alert all employes 

to line up in the same manner as if a fire was reported iro tt<c 

building. Order Men and Women will check all isolated ~laces so 

no one is left behind. 

II. When employes have been given reasonable time to line up, the 

Public Address system will announce "THIS IS A TORl.ADO ALERT, 

PROCEED TO SHELTER AREA." This announcement will be repea.ted 

continuously until employes are properly assembled. 

III. Floor Captains will be responsible for leading employes to the 

Assembly area which is the hlale and Female Locker Rooms, 

designated restrooms and the Receiving Office. 

IV. Listed are eleven in-plant bulletin board locations containing 

instructions and routes to Tornado Assembly areas and the 

designated safe exit for plant evacuation: 

Column U-4 North Side of Restroom 
·column U-5 South Side of Restroom 
Column G-4 North Side of Restroom 
Column A-B-2 Aisleway by Receiving Dock 

Column L-8 North Side Locker Room 
Column L-10 South Side Locker Room 

Column G-8 North Side Locker Roor.1 
Column G-10 South Side Locker Room 
Colurnn S-T-17 South Side of Restroom. 

Column F-G-17 South Side of Restroom 

Colurr.n W-20 North wall of truck dock 

V. Administration Building for Tornado Alert 

A. All.fema,le emplpyes will assemble in the women's restroo::J 

located o~ the .. fir~t floor. 

B. All male employes from Data Processing - Dept. #42 and 

Accountin[- Dept. #40, will assemble in men's restroom 

on first floor. 

C. All other department male employes assemble in the lobby. 

VI. Powerhouse employes'for tornado alert will assemble in locker room 

of Powerhouse. 

VII. Waste Treatment employes will assemble under the stairway on first 

floor. 

VIII. Employes who may be in cafeteria shall report to rest:rooms on first 

floor complex area. 



·-
10 

JX. All visitors, or employes who are out of their regular department, 

when a emergency arises, will stay in the department they are in 

at the time it occurs, and abide by ~hat departments emergency 

procedures. 

X. The "ALL CLEAR" signal will be the 15 second blast of the whistle 

that is used for the "All Clear" after a fire alarm. 

XI. All Supervisors should instruct their employes on Tornado Alert 

Procedure and where their des4gnated assembly area is. · 

' 

; ,t,- _.,........._ --



DEPARTMENTAL INSTRUCTIONS FOR LINE UP AND EVACUTATION OF 

FOR ADMINISTRATION BUILDING 

EMPLOYES 

1 1 

ALL ACCOUNTING AND PRODUCTION CONTROL PERSONNEL use east aisle, line 
up facing east and leave by southeast exit. Furnish Order men to open 
southeast door, check men's restroom on first floor and janitor's 
closet, east of the women's restroom. 

DATA PROCESSING use aisle west of Data Processing office, line up 
facing north and leave by lobby doors. Security Officer in lobby 
chech lobby restroom. 

PURCHASING use aisleway east of Purchasing Office and leave through 
Lobby Doors. Purchasing Department assign Order Woman for women's 
restroom on first floor. 

LABOR RELATION AND SALARY PERSONNEL will line up in west aisle facing 
west and leave by southwest exit. Furnish Order Man for southwest door. 
Check Conference so nobody is left behind. 

EMPLOYMENT AND INSURANCE wi 11 1 ine up in Employment Office Lobby and 
exit by northwest door. Take any visitors or applicants in Employment 
out with you. Furnish Order Man for Employment Office Exit Door. 

PLANT MANAGER, FACTORY, RELIABILITY, GENERAL SUPERINTENDENT AND THEIR 
SECRETARIES are to use aisleway outside their office, facing west and 
exit down stairway and through the lobby. 

PRODUCTION ENGINEERING AND PROCESS ENGINEERING 1 ine up in aisle east 
end of department, facing south and extt down-st~irway and southeast 
door. Production Engineering furnish Order man for Plant Manager's 
Conference Room and Plant Manager's closet and restroom, men's restroom 
and an Order Woman for checking women's restroom. 

STANDARDS ANO METHODS AND QWL 1 ine up in north aisle and exit down 
stairway and through lobby. Furnish Order man for Air Condition room 
and Executive Conference Room and Lobby Doors. 

MAILROOM l.in~ u~ ih ceriter aisle 6ufsi~e room, furnish Order man for 
Vault, south janitor's closet and exit down center stairs and out 
lobby doors. 

PLANT LAYOUT, PLANT ENGINEERING AND BLUE PRINT 1 ine up in south aisleway 
facing west and exit by stairway and southwest door. Layout furnishes 
Order Woman for women's restroom; second floor and Order man for north 
janitor's closet east of stairwell on second floor. 

All order men assigned for exit doors will remain at the do~r to hold 
them open for emergency entrance (these doors locks from the outside 
when shut). Also, these order men will relay to Captin when "ALL CLEAR" 
is given. 



INSTRUCTim;s FOR DEPARThiENTS 

-THE LO,BBY OFFICER: Al\L> NURSES will remain on duty until directed by 

their Supervisor or Plant Security to leave the building. Any 

employes in for first aid will remain in the Dispensary and will 

exit through the emergency dqor on the west side of dispensary when 

notified to do so by Supervisor and/or Plant Security. 

Any visitors, salesmen, repair men, etc., in the building and e~ployes 

out of their departmenf will line up with the department they are in 

and exit with same group. 

GUIDE LINE FOE AN OHDEHLY EI,!EP,GENCY EXIT 

l. Know where the exits are located. 

2. Keep cool Obey all orders. 

3. Get in line quickly and quietly. 

4; Do not attempt to carry anything. 

5. Follow the Leader. 

6. Keep in single line. 

7. Walk rapidly- Do NOT RUN. 

8. Do not call or shout to others. 

9. Keep driveways clear around the building. 

10. Do not panic or become frightened. 

11. Employes who leave by lobby doors assemble near flag pole . 

.. 
12. -Employes who··leave by south doors assemble in parking lots. 

' 

Plant Security-Department 
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FiSHEr~ -. ··--YYRYS:::: 

Hazardous Wastes Sum~2ry September 1, 1985 

Charles E.Singer, Secretary H.M.C. 

Members of Ha:ardous Materials Committee 

J. Berent J. Lucas A. Yeung 
J. Friedl F. Pascual M.D. 
R. Gaydosh L. Ransom 
E. Johns J. Wright 

Th2 p~roose of this document ~s to record past effo~ts to 
redL;ce, detoxify or eliminate ha=ardous wastes and tc 
establish a formal procedure to review all wastes pe~iodi
cally and determine that all practial methods to m:n1~ize 
:,az2rdcus wastes are implemented and that storage, treatment~ 

and disposal of such wastes are the most environmentally 
effective, economically available. This is reqwired of all 
hazardous waste generators to comply w1th Section 3002 161 of 
the Reawthorization of the Resource Conservation and Recovery 
Act~ 

A s~mmary of the hazardous waste streams regularly generBt~d 
at the present time at Fisher-Guide Elyria is given in Appen~! 
A~~ page 3e Other hazardous activities such as demo!it:~n, 
~onstrJction, or unusual circumstances will be dealt witn as 
the special cases that they a~e~ 

A record of the hazardous wastes that have been consi~ered for 
reduction, de~oxification, or eliminat1on along w:th r2su!~s 
of SLtch action determined to be practicable is incl~ded ~n 

Appendix B on page 4. 

It will be the responsibility of the Ha=ardcus Materials 
Committee as a part of its function and at its regularly 
sc~eduled meetings to consider b~~§C~Q~§ ~~§t~! pursuant to 
Section 3002 16l and the General Motors Corporation "Ha::ar-dou.s 
Materials Control Program Guidelines". This is, in fact, a 
continuation of activity the commitee has been involved wit~ 
for some time .. 

Append1x A will be updated at any time that new or significant!v 
d:fferent ha::ardcus wastes are generated. Appendix B w1:1 be 
~pdated as appropriate, but not less frequently than a~nua:l~. 
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Finally, as a statement of general policy and in accordance with 
past and present practice, Fisher-Guide Elyria will use only 
on-site or off-site hazardous waste facilities and transport-

·ers that are properly permitted by the appropriate local, state, 
and/or federal agencies. 

Secretary 
Hazardous Materials Committee 



Hazardous Waste Summary 

lo!!3§IL:§IB§;6!::!§: 

WWT Sludge 

TDI 

F'olyol 

Paint Waste 

Solvent Waste 

1,1,1 Trichloroethane 

Oil 

Paint Sludge 

F'yrolytic Ash 

Lumber !pallets, etc.) 

Scrap Metal 

BEE§;t:!r:l.lL:e: 

!::lBI6B2Qbl§ 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

Not 

Nat 

No 

No 

IRecycl ed) 

presently 

presently 

General Trash <paper, lintl No 

Empty D~-ums 

Foam Buns 

Adhes1ve 

Mold Release 

Methylene Chloride 

Hydraulic Fluid 

No 

No 

Yes 

Yes 

Yes lif anyl 

No 

F'a.ge 3 



Hazardous Waste Summary 

Scrap TDI 
U-223 

Paint Sludge 
D007 

Pal nt Ash 
D007 

1,1,1 Trichloroethane 
FOOl 

1,1,1 Trichloroethane 
F002 <Sludge) 

DESCRIF'TION OF 
~l~l~llBilQ~-~EEQBI 

F'age 4 

Formerly neutralized on site 
and landfilled as a waste; ~v 
longer hazardous. It has been 
determined that there is less 
employe exposure hazard, less 
reactivity hazard, and a 
smaller volume of ultimate 
waste to be disposed by using 
the present method of off-site 
incineration. 

F'aint booth skimmings exhibited 
EF' toxic concentrations of 
chromium due to solids in the 
paint formulation. The paint 
formulation was altered to 
eliminate objectionable chromate 
compounds so that the sludge was 
no longer EP toxic. Confirmed by 
independent laboratory tests. 

Ash Residue from pyrolytically 
cleaning paint racks. F'roblem 
and solution as described immedi
ately above. 

Fisher-Guide Elyria previously 
operated its own in-plant re
claim still for this solvent. 
Solvent usage has been reduced 
by using solvent-less hot alkali 
mask washers for some operations. 

In conjunction with reduced solvent 
usage described above, our still 
has been eliminated and reclaim is 
now handled by an outside vendor 
thus eliminating our still bottom 
disposal. 

Yes 

Yes 

Yes 

Yes 

Yes 



Hazardous Waste Summ&ry 

.-

Chrome Solution 
D007 

WWT Sludge 
F006 

WWT Sludge 
F006 

Boiler Residue 

Mixed Solvents 
D001 

~ -----------

'· 

Page 5 

Approximately 20,000 gallons of 
used, concentrated land ~reseRtl~ 
good) ch-ome plat~ng solution was 
on hand after Fisher-Guide Elyr1a 
discontinued plating operations. 
This solution was advertised for 
sale, but there were no offers to 
buy at any price. This solution 
was sent to an outside disposal 
firm for treatment and disposal. 

No 

A delisting petition was submitted 
to the U.S. EPA based on chemical 
chemical retreatment of our plating 
wastewater treatment sludge by the 
"Chemf i x '1 process.. The U.S~ EF'A 
has not yet acted on the delist1ng 
petition. 

TBD 

A project is currently underway to TBD 
install a plate-frame filter press 
and refurbish two existing sludge 
thickners at the WWT Plant. Addition-
al studies are being made of WWT Plant 
operations, chemicals, etc. to reduce 
sludge, water content, and volume. 

Residue in the bottom of boiler 
No. 4 at the time of its conversion 

Cl~ . 
from~ to coal f1red operation was 
tested and found to be non-hazardous. 

Yes 

It has been determined that incine- Yes 
•ration of scrap solvents (Hydro-
carbon and chlorinated> from paint 
mixing and related operations is an 
environmentally sound method of dls
posa·l. All ·such incineration is 
performed by Ross Incineration 
Services, Inc. 

' ' 
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GENERAL 

FISHER BODY DIVISI~N 

GENERAL MOTORS CORPORATION 
ELYRIA PLANT 

PLANT HAZARDOUS WASTE ANALYSIS PLAN 

PROCESS SPECIFICATION: EP #135 
DATE: February 4, 1981 

The regulations promulgated in Paragraph 265.13 of the May 19, 1930 
Federal Register require an owner or operator of a hazardous waste 
treatment, storage, and disposal facility (or TSD) to develop and 
follow a written waste analysis plan. The purpose of this plan is 
to insure that owners or operator.-of a TSD facility possess suffi
cient information on the properties of the wastes which they manage. 

LIQUID WASTES 

A. Liquid Wastes Treated Internally at Waste Treatment: 

Process Specification EP #103 specifies all liquid and solid wastes 
which will be pumped or transported to Waste Treatment for internal 
disposal. Waste treatment will maintain total records of the 
analysis of effluent streams as required by the Clean Water Act. 

B. Liquid Wastes Sent Out For Incinceration: 

On an annual basis, F .B. Elyria goes out for bids to outside 
vendors to obtain a yearly contract for the disposal of specific 
liquid wastes. These wastes are scheduled for inc-ineration. 
Thus, EP Leachate type analyses are not a requirement. 

At the time bid information is tendered to outside vendors, 
stream profiles for each liquid waste are prepared and included 
with the bid information. Attached to this procedure is a form 
which shows the information required by the outside vendor on 
each liquid waste stream profile. 

SOLID WASTES 

Sludges generated at Fisher Body Elyria will be handled as follows: 
I 

1. The nature of the sludge generating process will be evaluated. 
In light of Federal Regulations, it will immediately become 
clear if the sludge might fall under any "hazardous" classifi
cation. 



PROCESS SPECIFICATION: EP 0135 
Page 2 

SoliC Wastes: - continued 

2. Any potentially "hazardouS 11 sludges will be sampled, and 
sent out for total analysis. This will include the EP 
Leachate test. 

3. This analytical data will then be used to determine the 
correct disposal procedure for each sludge. 

Prepared by f:q~{__ Approved __ ~~:'-'·'-) fSi't'__:.',.c,~,..a""x"'t='-o"'n~------
Process Engineering Dept. Process Engineering Dept. 

/rh, I~~~ dfh-nl/ _,--.. Ct:ftYt;u.wc 1 v 

RAR/br 
attachment 

G. H. Carlson, Supt. 
Process Engineering Dept. 

I 



,-::::~:::::t:.:o!:. :;c, ----------
:)arne: ____________________________________ _ 

ACCress: __________________________________ __ 

•.•. _________ 7el '--------
?e:son ver~!ying ~~s=~ ~onccn:s 

(A::ac:-. :..ab an.:1:.::s:.s :.: av<l.!.:'..J.ble) 

'

a

~

e

:

 __________________________________ __ 

?hone: ____________ Dace'-------------------
s~~nature: ______________________________________ ___ 

Cone en ::~<1::: ion(':') 

I 

',-------------
!~!!NOR CO~~PO!:~::-:s (C0nccnc::-.:1::ion) in LTtg/ks;. 
1 mg/l, or ppm. or ~..'AS7t: Clll\l'E~T (i=:i.emenc: 
land/or Compound) 
I I t~ORGANTC ~r::-:.:..:..s: 

---------------------------------------------------------~ ~· ~ead ~.;~s::.: riAL:i-2?.. *:-L.:..C:Lt:R ~0. ____________ \ -· Zi.nc 6. _______ C.aC.mium 

IJ. ________ ~~ckel t. ______ Chromium 
I ! 4. _______ Coppe" 3. 

c:.:.v : _______________ Tel: _____________ I I~ORGA~IC :-:oN-:!::7.-\:..S: 

------------------------------~ 9. Chlorine l2. Phosphorus 

Co. ~ame: __________________________________________ __ 
~dd~ess: ____________________________________________ _ 

------~1~rcury 

J!S?OSA:.. ciE7HOD & FAC:!..I7Y TO BE USE!) 
l1o. Bromine lJ. Sulfur lnc.iner-acion La-ndfill Recla:Lmed 
Ill. Arsenic 14. Cyanide ---

Occer: 
15. % ~Ioncombust:Clble Ash Paci3..it:v ~To: 

- ··. DOES THE WASTE: !-L.<\.TE-~!AL CON'!" Ail> .UTI .· 
Ncme: 

OF THE FOLLOWING'? · d.dress-: 
Class of C.::lmoounci YES ~:o: 

~I"~· Tel: 16. Halogena::eci a:-omatics - --DEFUE 1-!AT:::RrAL (e.g. ?CE, ?SB) 
17. Other 2.alogena ceci organics -- -Flammable: Flash ?oinr: 18. Aromar::ic .:l.mines -· --Sludge: % So lid 19. Pesticides -- --20. Aromatic L"':-e..as cr- 7hiout"eas - --Odor Chemically Active 7ox:!.c 21. ,Cyclic ~i::ros~n c~oxic) 

---
(e.g. ?yriciine) Liquid s-olid ~ Gas -- -~ 

22. Phenols, include n1cro & 
--- to Volat:ili:v (:Lf g;reate-r chan ace ton.:) halogenatoed phenols & salt -- -

- . 
Corros-ive !rrir:anc __ pil 23. Quinones - ----- 24. Phosphorus cont.z.i.ning. ccmpounds _: --Leachate ext:~act"ion (actached) ____ !nfectious 25. Polycyc:.:..c o~ganics -- --Explosive Other 26. Asbes;::os 

-- --27. Anv or.:'ne-: ::1acerials lis:ec: on 
~lie h. C:-ici.r:al :·lateri<~ls Reg, -- --G?.: it: ;(.AL :lESCRlPTION OF ~-iAST! _;.:~D 

NOTE: Sc_;n, ~e w·ha: methods were uc:ilized \:0 
?ROr.c:ss Gr:~ERA!".i:Nl. \.[AS'tE 

derive che d.:tca cor major and minor-
compounds (Anab·sis·, ;{a c:oari.:llS 
Balance, etc.) I 

INDICATE THE SPECIFIC ~A.r!E A~!D CONCC~ITRX7'IO:: 
FOH TT"; CO~Il'i'lUND ( 5) ni EACH CLfiSS LISTED 

VOl..UOIE OF ~..:ASTE H.:\i'EltiA~ 
ABOVE (16 - 27) 7UA7 UAVE A CONCENT!L\T ION G~1llons or C"bic Yards Per: LESS THMI li':. 

1./eek Month 'i'c<~r _Only ho "l"d cnc Compo"nd Concen tr~ ti on 
(mg/~a) -•Ac:c::ach su;oplemcnt:tl sheet if needed (see 1/4' over 

(lnstrucclons: Over) April 16, 1980 

.. 



You (generator) are ~required to complete and submit this Generator Waste Analysis Form to the Michigan Department of Natural Resources (MDNR) if: 

YES 

[J 

D 

[J 

a) A, Band C (below) are all marked yes, and if; 
b) You (generator), your proposed hauler and disposal facility have: met all environmental requirements, received all necessary licenses (license addendums required for Act 136 Licenses), permits and approvals pursuant to applicable state and federal statutes. 

NO 

c A. HAVE YOU PRODUCED THIS WASTE PRIOR TO JAN. l, 1980? 

n B. HAVE YOU USED THIS HAULER FOR THIS WASTE PRIOR TO JAN. l, 1980? PREVIOUS HAULER: 

[] C. HAVE YOU USED THIS DISPOSAL FACILITY FOR THIS WASTE PRIOR TO JAN. l, 1980? 
PREVIOUS DISPOSAL FACILITY: 

[J D. DO YOU DECLARE THIS WASTE HAZARDOUS ACCORDING TO P.A. 64, MICHIGAN'S HAZARDOUS WASTE ACT? (For information on Act 64, contact Office of Hazardous Waste Management 517/373-2730.) 

INSTRUCTIONS FOR WASTE ANALYSIS FORM 

1. Please return all Generator Waste Analysis Forms to: 
Department of Natural Resources; Office of Hazardous Waste Management P.O. BoY 30038; Lansing, Michigan 48909 

2. This form must be completely filled out. All spaces should be filled in if applicable or completed with aN/A (not applicable). 

3. No substitute forms will be accepted. Additional Laboratory Analysis may be used to supplement the form, if available. 

*4. Please attach additional sheets to this form, if more space is necessary. Please identify any additional sheets with the name of the waste generator. *(An example is when the generator wants to request more than one hauler on one form.) 

5. Indicate your ranges of waste variability using ",!percentage of amount indicated". Whenever wastes do not conform to specifications outlined on this form a revised form must be submitted. 

~. Under Michigan's Act 64, P.A. of 1979, the generator is responsible for its hazardous waste until receipt of a certificate of disposal. Therefore, if the information submitted on this form is incomplete or inadequate, the DNR will contact the generator of the waste to obtain a completed form. 

7. When approved, the activity described on this form will be added to the proposed hauler's Liquid Industrial Waste Hauler License as an addendum, if applicable. 

8. For information regarding waste management, contact the following: 
Incineration - Air Quality Division: (517) 322-1339 
Landfilling - Resource Recovery Division: (517) 322-1315 
Other Disposal/Treatment - Water Quality Division, Oil & Hazardous Materials Control Section: (517) 373-2794 

To the best of my knowledge, the Waste Analysis and the above information is accurate .nd comp l~ tP. • 

----~----~~--~------~/ Signature of Generator Date 
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SECTION 1: INTRODUCTION AND SUMMARY 

Resource Conservation and Recovery Act (RCRA) regulations concerning 

hazardous waste generation, transportation, treatment and disposal are 

being issued by the IJ. S. Environmental Protection Agency (EPA) in three 

phases. The first phase, in which ''interim status'' rules were established 

for existing facilities involved in activities that generate hazardous 

wastes, is now in effect until more stringent regulations are published. 

General "btors Fisher Body Division has been issued an interim status 

permit for its sludge facility in Elyria, Ohio. llnong the planning, 

monitoring and reporting requirements mandated by RCRA, a groundwater 

monitoring (GWM) program for Fisher Body's permitted sludge settling basins 

is required, and it must be in effect by November 19, 1981. By that same 

date, Fisher Body must have sut:roitted, in outline form, its groundwater 

assessment (GWA) plan in response to monitoring results that indicate 

groundwater contamination may have occurred. 

The groundwater monitoring program is a fairly involved sequence of 

regular well sampling, laboratory analyses, statistical evaluations 

of anlaytical results, recordkeeping and reporting of results. This 

report contains detailed plans and procedures concerning all the 

:~bove. 

A sequential review of the RCRA-based groundwater monitoring program 

is presented in sunmary form in Figure 1. The groundwater assessment 

plan is also included. 

1-1 

I 
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Groundwater 
Monitoring 
Program 
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Figure 1 RCRA Groundwater f·1onitoring Requirements for Landfills (Interim Status)* 

11onitot"ing & testing 
requirements for each 
well---quarterly te~ts· 
for all paraMetet"S in 
first yea.:-: 

(a) groundwater elev
ation measurements 

(b) drinking water 
conta1ni nants 
(first year only) 

(c) 

Imple111ent by 
Nov. 19 1 1981 

parameters (test } hi 
Hater quality } 

annually aUer 
first year) 

Report results 
Nilhin 15 d.1ys 
'lfter testing 

(d) inriicatur pard- }' 
1'1eters (test ~ 
semi-annually 
after fit"st year) 

rerform 
statistical 
evaluations 

...;•~nt 
"'"'\ chant]e" )~-~!~>< ... 

indicateJ? 
Yes 

No 

Which 
wells? 

Obtain new samples, 
r~le~t affect~ct wells 
for indicrtlor pdra-

OWngradien~ meter:., & eval11.~te 
I --~~J 

Upgradient 

Annual Report to 
contain all test ~ 
evaluation results 
for indicatoriJ 

Y N ~ I Annual Report to 1'411 0 ;significant 
cm_ltidn notice of "'- change" ) 
th1s occnrence coJnfilrie:\! 

Yes 

Using evaluation data, 
determine annually if 
ononitoring "'ells IHC 

adequate. Indic:~.te this 
determination ~nd any 
ch;:tnges made to qround
water monitoring plan 

------------------~ Notify DEl' wJ lhin 
7 days after retest 
of possible ground
\-.'ater contamination Submit Annual ~eport 

Due Barch 1 

!}. 

Annual Report to 

Annu,\1 Repurt to 
contain notice of 
reinsLa.lement of 
monitorin(J program 
plus all monitoring 
and assessment test 
& evaluation results Perform quarterly 

contain all test 
and evaluation 
results including 
calculated rate & 
extent of ground
water conta~ination 

* 

test & evaluation I t'tl 
assessments 

Yes 

No ohta~!lifliltion 
-------<..indicated? Yes '~'6"" J ----( after ~ ---impvon? 

All reports and notir.es are to be sub111itted to EPA 

Submit test results 
& evaluations withir1 
15 ddya aflur le9tlrl<l 

Prepare ~ submit 
groundwater 
a!:ises:;;ment plan 
within 15 days 
after notifJcation 

lmplemen~ 
assessment 
proqra1'1 ASJ\P 

I 

Groundwater 
Assessment 
Progralll 
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2.1 Introduction 

Between May 13 and May 19, 1981 four borings were abvanced to varying 
depths around the active sludge disposal area at the Fisher Body Division, 
General Motors Corporation in Elyria, Ohio. Each of the borings was con
structed into a groundwater observation well. These observation wells 
will be utilized as part of a groundwater monitoring program as reyuired 
in The Federal EPA Hazardous Waste Regulations, Part 265, Subpart F. 
Data from these wells was used to define the geologic and hydrologic 
characteristics in the vicinity of the sludge disposal ponds as well as 
to determine the need for additional wells. 

After review of the initial findings of the geotechnical investigation, 
General Motors Corporation, Fisher Body Division, elected to install two 
(2) additional groundwater monitoring wells in the vicinity of the three 
sludge lagoons located on the Fisher Body Division property. During the 
week of July 26, 1981, CDM installed the two additional observation wells. 

Figure 2a shows a site layout indicating the active sludge settling basins. 
Each well has been assigned an identification number (P-1, P-2, etc.). 

·The location of each well is indicated on Figure 2d. All borings ref
erenced in this report are referred to by their corresponding well number. 
The remainder of this report details the findings of the drilling program, 
the positioning of each well, and the hydrologic characteristics in the 
immediate vicinity of the sludge disposal ponds. 

2.2 Drilling Program 

Drilling was accomplished utilizing auger and rotary methods. Drill logs 
and_geologic profiles are contained in Appendix A of this Section. 

2-1 
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Soft light brown to greenish gray clay till deposited by the Wisconsin 

glacial advance comprises the first 9 to 12 feet of the surficial materials. 1 

In the vicinity of boring P-3 and to a lesser degree in boring P-2 a soft 

light greenish gray shale underlies the glacial deposits. This shale is 

approximately 5 feet thick in the vicinity of P-3 and approximately 2.5 

feet thick near boring P-2. This shale may be an isolated deposit or may 

possibly correlate with the Orangeville shale, Mississippian in ag~. A 

very hard light greenish gray fine grained sandstone with very thin shale 

interbeds underlies the shale east and southeast of the disposal ponds and 

underlies the glacial material west and northeast of the ponds. This sand

stone probably correlates with the Berea sandstone, Lower Mississippian in 

age. Based on the six widely spaced borings, the sandstone appears to 

thin to the east and south ranging in thickness from 14 feet west of the 

ponds and five feet southeast and southwest of the ponds. The sandstone 

encountered in boring P-5 and P-6 was found to be highly weathered which 

is in great contrast to the extreme hardness of the sandstone encountered 

in the other borings. How the sandstone behaves beyond the borings could 

not be determined from this investigation; however, regional data obtained 

in a literature review indicates that the Berea sandstone is discontinuous 

owing its discontinuity to preglacial erosion and in some cases non

.deposition. A unit that probably correlates with the Bedford shale, lower 

Mississippian in age, underlies the sandstone. East of the ponds, this 

shale is bluish gray. ~/est of the ponds, the shale was found to be red. 

The depth to the shale was found to be approximately 15 to 22 feet. A 

geologic column identifying the units encountered in the boring program 

is shown in Figure 2b. 

2.3 Piezometer Installation 

A piezometer was installed in each boring. The tip of each piezometer was 

placed at the Berea sandstone - (Bedford) shale contact. Each piezometer 

1 Soil Survey of Lorain Co., U.S. Department of Agriculture Soil 
Conservation Service, July, 1976. 
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was installed utilizing the following criteria: 
1) Five foot slotted PVC pipe 

. 2) PVC riser pipe 
3) Pea gravel pack around slotted section 
4) At least one foot of sand above gravel pack 
5) Bentonite seal above sand 
6) Grout to ground level 
7) Security protective casing 

An idealized drawing of an installed piezometer is shown in Figure 2c. 
After installation, each piezometer was thoroughly flushed with fresh water. 
Complete piezometer installation data is contained in Appendix B of this 
Section. 

The relative elevations of the top of the PVC riser pipe of each piezometer 
were surveyed. A manhole cover was used as a Bench Mark and was assigned 
an arbitrary datum of 100 feet. This arbitrary datum appears to correspond 

to an approximate elevation of 755 MSL. Figure 2d shows the location of 
the manhole. The relative elevations of each piezometer are found in 
Table 2a. 

2.4 Hydrologic Characteristics 

Approximately two weeks after the installation of the piezometers,water 
levels were obtained. The piezometric levels referenced to the arbitrary 
datum are shown in Table 2a. Figure 2d depicts the piezometric levels 
on the boring location map. As shown on this figure, the groundwater 
flow direction as indicated by the piezometric levels is toward the 
northeast . 

2.~ Conclusions 

Article 265.91(A)1 of the Resource Conservation and Recovery Act (RCRA) 
regulations requires one upgradient and three downgradient groundwater 
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observation wells. The piezometric levels of the six borings as shown on 
Figure 2d indicate that boring P-6 has been located upgradient 
and borings P-1, P-2 and P-5 have been located downgradient. The north
east groundwater flow corresponds with the expected regional groundwater 
flow direction . 
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Table 2a 

Piezometer Elevation Data 

Piezometer Elevation* 

P-1 105.9 
P-2 105.0 
P-3 105.4 
P-4 110.3 
P-5 108.3 
P-6 109.9 

* Top of PVC Riser 

** From top of Riser 

Depth to Water** 

10.5 
4.0 
5.0 
7.0 
9.2 
9.0 

2-5 

Piezometric Level 

95.4 
101 0 0 
100.4 
103 0 3 
99.1 

100.9 
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MANUFACTURING BUILDING 

SCALE 1"=4QO' 

2-6 

STATE ROUTE 113 

QoQ 
0 00 
0 00 0 000 

~ 

SLUDGE SETTLING BASINS 

FIGURE 2a 
SLUDGE SETTLING BASIN LOCATION 
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(WITH HOLE IN CENTER) 

NOTE. FIGURE NOT TO SC.O.LE ~ 80TTOiol OF BORING 

FIGURE 2c 

IDEALIZ[C PIEZJ~~itK ~KUtlL~ 

?-R 



Jl ·J!!IJ II • !!!!!! !! !! !! !!!! !! !! II II l I • = =-em 

P-1 

Cl94.9 
I 
' I 

P-5 

NEW WEllr0 99.1 

~ I 
I II I I I II II II I tl t I I I 1 I I It 1 t I I I I I II I 1 r I I I I I,~ I I -~ 

N 
I 

<D 

- - - - - - - 10" GAS liNE- - - - - - J 

P-6 

P-4 
0 

101.8 

()-NEW WELL 

100.9 

'"'"' ~ r,_"' ~-ss 
"''~ ;.._<}· 

&""' ,...,. 
"'"''!' "'"'"' ~"' t:,'>c" 

"'~ 

-

SLUDGE SETTLING BASINS 

2Do: x 500' EACH 

~ 0 50 100 200 300 
• 

J 
I 1 a I I I 

P-2 

0101.0 

P-3 

0 
91.7. 

0~ 

Pe 

99 .I 

LEGEND 

OBSERVATION WELL LOCATION AND NUMBER 

(BOLO PRINT) PIEZEOMETRIC WATER LEVEL 

REFERENCED TO AN ARBITRARY OATUI1 

OF !OU.O 

-~ 

FIGURE 2d 
OII • .!RVA!ION WFLL AND 
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Boring Number 

P-1 

P-2 

P-3 

P-4 

CAMP DRESSER & McKEE INC. 

SOIL BORING LOGS 

Interval (ft) Description 

0-3 Gray brown silty clay 

3-10 Light brown silty sand arul gravel 

10-12 

12-19 

19-29 

0-8 
8-11 

11-13.5 
13.5-22 

22-23 

0-9 
9-12 

12-14 
14-19 

19-23 

0-4 
14-13 

13-25 

27-28 

Weathered redish brown sandstone 

Very hard find grained greenish 

gray sandstone, very thin shale 

interbeds 

Gray shale 

Brown silty clay trace sand 

Gray silty clay trace sand 

Gray shale sandy interbeds 

Sandstone, medi urn fine gravel , 

thin shale interbeds 

Gray shale, some silt 

Gray brown silty clay trace sand 

Weathered shale, gray 

Gray shale 

Fine grained sandstone, 1 i ght gray 

with shale streaks 

Gray silty shale 

Silty clay - fill? 

Brown to gray brown silty clay 

trace sand 

Very hard greenish gray sandstone 

Red shale 
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Boring Number 

P-5 

P-6 

CAMP DRESSER & McKEE INC. 

SOIL BORING LOGS 

Interval (ft) 

0-3 

8-23 

23-29 

0-10 

1 0-15 

15-18.5 

Description 

Brown silty clay, trace sand 
Weathered light gray sandstone 
Light gray sandstone, me~ium fine 

grain 

Brown silty clay, trace sand 
Weathered light gray sandstone 
Weathered red shale 
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I'AGE ..J... OF .2._ 

PIEZOMETER INSTALLATION SHEET 

P!OOJECT NAWE Fisher Body ( G~1) 
1211 

--7~:.;:=-'--="-L-'-'"'-'-'------- FIELD EHGIGEO Ross Overby 
--,----.,---------------- CHECKED II y __ R~o"'S;cS'--'0;cV,_,e'-'r-'b'-'y'--- DATE _5"";'-' :o.:• 4'-'.-', 2'-'i-

DATE 5/14/8 1 

l'fiOJECT NO. 

lORING HO. P-1 

1'1EZOWHE~ HO. P-1 

BOREHOLE DRILLING 

DRILLING "'ET HOD _.:_A"'U'-'C"'•e'-'r-'-/-'R_,o.:_t=ca.;_r,_y,_ _____ _ 

DRILLING FLUIDIS) USED 
Water 

fLUID FRO"' ---- TO ----

fLUID FAD'-' TO 

COOROINATES _________________________ ___ 

DATE OF IHtiT AllA TION ___ 5CL/_.)co4:J../.!.8ul _____ _ 

TYPE OF BIT Roller/ Tri cone 

CASING SIZE(S) USED None 
SIZE---- FRO"' _____ TO------

SIZE FROM TO 

ll PIEZOMETER DESCRIPTION 

PVC 

1l 
u 
II 
11 
II 
II 
II 
II 
II 
II 
II 
II 

TYPE PVC RISER PIPE MATERIAL 

DIAMETER OF PERFORATED SECTION 2!1 10 RISER PIPE DIA"'ETERS 2" 10 

PERFORATION TYPE / O.D I.D 

SLOTS ~ HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS 
. 

AVERAGE SIZE OF PERFORATIONS JOINING IAETHOD GLUE ASTt~ 2564 
' TOTAL PERFORATED AREA 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 3' OTHER PROTECTION 

PROTECTIVE PIPE O.D 

ITE'-' DISTANCE ABOVE!BELRW 
GROUND SURFACE ( t) 

TOP OF RISER PIPE 1.1 . 
GROUND SURFACE 0.0 

BOTTO'-' OF PROTECTIVE PIPE 

BOREHOLE FILL '-'ATERIALS 

GROUT /SLURRY TOP 
0 

BOTTOM 

BENTONITE TOP 0 BOTTOM 

SAND TOP 13 BOTTOM 

GRAVEL TOP 14 BOTTOM 

PERFORATED SECTION TOP 15 BOTTOM 

PIEZO .. ETER TIP 20 
BOTTO .. OF BOREHOLE 

GWL AFTER INSTALLATION 10.5 

WAS THE HOLE FLUSHED BEFORE INSTALLATION' 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION' 

WAS A SENSITIVIH TEST PERFORIAED ON THE PIEZO .. ETER' 

13 

13 

14 
20 
20 

TOP 

TOP 

TOP 

TOP 

TOP 

YES I!J 
YES I!J 
YES 0 

ELEV(t110N 
I I 

105.9 

104.8 

104.8 

91.8 
90.8 
89.8 

BOTTOM 

BOTTOM 

BOTTO~~ 

BOTTOM 

BOTTOM 

84.8 

95.A 

NO 0 
NO 0 
NO~ 

91.8 

91.8 

90.8 

84.8 
84.[ 

RE .. ARKS -----------------------------------------------------------------------------
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FILE NO ---------
PAGE .J_ OF .L 

COM. PIEZOMETER INSTALLATION SHEET 

I'IIOJECT NAUE Fisher Body (GMl ---''-'-'='-'----"-'=~='-'------- FIELD EHGIGEO Ross Overbv DATE> 5/15/81 

I'IIOJECT NO. 12 
IIORING NO. P-2 

1 5115 18] CHECkED 11 y _ _cR,_,O'-'S'-'S'---'0"-v'-'e._r,_b"-',_1 __ DATE 

COORDINATES--------------------

l'tEZDWEHR NO. P-2 DATE ~ -TAU..ATION __ _,5'-'/-'1'-"5.!.../.:::8..:.1 _____ _ 

BOREHOLE DRILLING 

ORI L LING "'ETHOD ..:.R.::.D.::.t:::.a :..,ryL/c.;A:.;;U::_O::::e::.:r:__ _____ _ 

DRILLING FLUID(S) USED Water 

FLUID ----- FROU ---- TO ----

FLUID FRO"' TO 

PIEZO~ETER DESCRIPTION 

TYPE _________ ~_''V_i~---------------------
2" 10 DIAMETER OF PERFORATED SECTION--"--'-"----

.· 

TYPE OF BIT _..:.;R~O..:.l..:.l~e.!...r.!.../.!...T.!...r.!...i .::.C:::.On.!...e~------
CASING SIZE{S) USED 

SIZE---- FRO"' ____ TO----

SIZE FRO"' TO 

RISER PIPE MATERIAL _:__Pc...V:;_C"----------
2" ID 

RISER PIPE DIAMETERS --=--=---------
O.D. --------- I.D --------PERFORATION TYPE 

SLOTS t2j HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS----------

AVERAGE SIZE OF PERFORATIONS------

TOTAL PERFORATED AREA 

JOINING uETHOD Glue ASTt~ 2564 

PROTECTION SYSTE~ 

RISER PROTECTIVE piPE LENGTH 3' OTHER PROTECTION 

PROTECTIVE PIPE O.D 

ITE"' 
DISTANCE ABOVE/BELOW 
GROUND SURFACE 1ft1 

TOP OF RISER PIPE 1. 8. 
GROUND SURF ACE 0.0 

BOTTO"' OF PROTECTIVE PIPE 

BOREHOLE FILL "'ATERIALS 

GROUT/SLURRY TOP 0 BOTTOM 14 
BENTONITE TOP 0 BOTTOM 14 
SAND TOP 14 BOTTOM 15 
GRAVEL TOP 15 BOTTOM 22 

PERFORATED SECTION TOP 17 BOTTOM 22 
PIEZOMETER TIP 22-
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 4.0 

WAS THE HOLE FLUSHED BEFORE INSTALLATION' 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION' 

W,O.S A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER' 

TOP 

TOP 

TOP 

TOP 

TOP 

YES I] 
YES B 
YES 0 

ElEVATION 
tftl 

105.0 

103.2 BOTTOM 

103.2 BOTTOM 

89.2 BOTTOM 

88.2 BOTTOM 

86.2 BOTTOM 

81.2 

101.0 

NO 0 
NO 0 
NO t1;J 

89.2 

89.2 
88.2 

81.2 
81.2 

REMARKS -----------------------------------------------------------------
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FILE NO ----------
PAGE ...L OF .z_ 

PIEZOMETER INSTALLATION SHEET 

P1'1 OJ E CT NA .. E _...!F,-!ic=Sc,h!Ee.!..r_B;co~de..YL...!(-'G"-t1l..l) ____ _ 
P't'IOJECT NO. -----=1::.2-=1 ;:_1 _________ _ 
BORING NO. ___ ~P_-~3 ____________________ __ 

PIE.ZOWEUA NO. _;._P_-.:::3 ____________________ __ 

BOREHOLE DRILLING 

DRILLING METHOD Auger /Rotary 

DRILLING FLUID(S) USED. Water 

FLUID------ FROM------ TO------

FLUID FROI.A TO 

PIEZOMETER DESCRIPTION 

TYPE-------~P~V~C ____________________ __ 

2" 10 DIAI.AETER OF PERFORATED SECTION --'----U-"--

PERFORATION 1YPE / 

SLOTS IS:j HOLES 0 SCREEN D 
AVER-'GE SIZE OF PERFORATIONS------

T01 -'L PERFORATED -'REA 

PROTECTION SYSTEM 

RISER PROTEC11VE PIPE LENGTH 3' 

PROTECTIVE PIPE 0 D 

FIELD ENG/GEO RQSS Overby DATE 5/18/81 

CHECKED BY Ross Overby DATE 5/18/Si 

COORDINATES 

DATE 04' -lALLATION 5/18/81 

TYPE OF BIT Roller/Tricone 

CASING SIZEIS) USED 

SIZE FROM TO 

SIZE FROM TO 

RISER PIPE MATERIAL _ _;_P_;.V_:C ________ _ 

RISER PIPE DIAMETERS __ ..._2"_,1""0'----------

0.0 ----------- 1.0. ______ _ 

LENGTH OF PIPE SECTIONS-----·-----

JOINING METHOD _.:::G.:._l.:.ue.:.....;A.:.:S:..:T.:._M;__ . .::2.::5.::6;.._4 ____ _ 

OTHER PROTECTION 

ITEI.A OIST ANCE ABOVE/BELfW 
GROUND SURFACE I U 

ElfV.,iiON ( t, 

TOP OF RISER PIPE 2.0· 105.4 
GROUND SURFACE 0.0 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS 

GROUT/SLURRY TOP 0 BOTTOM 12 TOP 103.4 BOTTOM 91.4 

BENTONITE TOP 0 BOTTOM 12 TOP 103.4 BOTTOM 91.4 

SAND TOP 12 BOTTOM 14 TOP 91.4 BOT10o.< 89.4 

GRAVEL TOP 14 BOTTOM 18 TOP 89.4 BOTTOM 85.4 

PERFORATED SECTION TOP 13 BOTTOM 18 TOP 90.4 BOTTOM 85.4 

PIEZOMETER TIP 18 85.4 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 5.0 100.4 

WAS THE HOLE FLUSHED BEFORE INSTALLATION? YES m NO 0 
WAS THE PIEZOMEHR FLUSHED AFTER INS1ALLATION? YES NO D 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES 0 NO I!}( 

REMARKS 



• FILE NO---------
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PIEZOMETER INSTALLATION SHEET 

11'1'1 OJ E CT NA"' E ---.:,i;-T:;-=-.....:..::..:"'-....'-''-"'---
II'fiOJECT NO·---------------

BORINQ NO·----~~----------

Fisher Body ( Gt~) 
1211 
P-11 
P-4 I'IUO .. HE" NO. __ __.:._:__ ________ _ 

FIELD ENG/GEO Ross Overby DATE 5/19/81 
CHECKED BY Ross Overby DATE 5/19/E,l 

COORDINATES 

DATE 01' DiSTALU.TION 5/19/81 

II BOREHOLE DRILLING 

DRILLING ,.ETHOO Auger/Rotary 

II DRILLING FLUIDiS) USED f/ater 
FLUID ---- FROM ---- TO ----

FLUID FRO'-' TO 

TYPE OF BIT Roller/Tricone 
CASING SIZE(S) USED 

SIZE---

SIZE 

FRO" ____ TO----

FRO" TO II PIEZOMETER DESCRIPTION 

PVC 

q 
q 
q 
q 
q 

0 
0 
II 
II 

TYPE RISER PIPE MATERIAL PVC 
DIAMETER OF PERFORATED SECTION 2" ID RISER PIPE DIA,.ETERS 2" ID 
PERFORATION TYPE . O.D I.D 

SLOTS g HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS 

AVERAGE SIZE OF PERFORATIONS JOINING loAETHOD Glue P.ST'1 2564 
TOTAL PERFORATED AREA 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 3' OTHER PROTECTION 

PROTECTIVE PIPE O.D 

ITE"' DISTANCE ABOVE/BELj?W 
GROUND SURFACE I t) 

TOP OF RISER PIPE 1.3 
GROUND SURFACE 0.0 

BOTTO" OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS 

GROUT/SLURRY TOP 0 BOTTOM 18 
BENTONITE TOP 0 BOTTOM 18 
SAND TOP 18 BOTTOM 19 
GRAVEL TOP 19 BOTTOM 26 

PERFORATED SECTION TOP 21 BOTTO'-' 26 
PIEZOMETER TIP 26 
BOTTO"' OF BOREHOLE 

GWL "FTER INSTALLATION 7.0 

WAS THE HOLE FLUSHED BEFORE INSTALLATION> 
WAS THE PIEZO,.ETER FLUSHED AFTER INSTALLATION> 
WAS A SENSITIVITY TEST PERFORI.AED ON THE PIEZD ... ETER> 

TOP 

TOP 

TOP 

TOP 

TOP 

YES~ 
YES UJ 
YES 0 

ELEVAtiON 
I ft1 

110 .J 

109.0 

109.0 
91.0 
90.0 
88.0 

BOTTOM 

BOTTOM 

BOTTOJ..-1 

BOTTOM 

BOTTOM 

83.0 

103.3 

NO 0 
NO 0 
NO 11:::): 

91.0 

91.0 
90.0 
83.0 
83.0 

Ill AEI.AARKS _________________________________________________________________________ ___ 
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PIEZOMETER INSTALLATION SHEET 

l'l'IOJECT NAME Fisher Body (GM) ~--'-'~~~:::1.--'~'-L----- FIELD ENGiGEo Ross Overby 

----~~------------------ CHECKED BY Ross Overby I'IIOJECT NO. 1 211 

DATE 7-28-81 

DATE 7-22-81 

JIORING NO. P-5 

I"'EZOWETER NO. P-5 

BOREHOLE DRILLING 

DRILLING ~.<ETHOD Auger/Rotary 

DRILLING FLUIDIS) USED 

FLUID Water FRO"'------ TO----

FLUID FRO~ TO 

PIEZOMETER DESCRIPTION 

TYPE ___ P~V~C~-----------------------
4" 00 

DIAMETER OF PERFORATED SECTION _:c._~'----

COORDINATES _______________ _ 

DATE Of -T ALLA TION ___ 7t..:-c.;2,_;8.c:-..o8'-!1 _____ _ 

TYPE OF BIT _ _,R:>Jn.!..1L• ]Lpc..!...rL/TLLr.J..j J..C:..~OJ.<Q,~;.e ______ _ 

CASING SIZE!S) USED 

SIZE ----- FROM -------TO ------

SIZE FADM TO 

AlSEA PIPE MATERIAL --LP..!.V-"C'--------------
4" 00 

RISER PIPE DIAI.<ETERS -~-~-------

O.D ------------ I. D.------------PERFORATION TYPE 

SLOTS [2l HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS-----------

AVERAGE SIZE OF PERFORATIONS-------

TOTAL PERFORATED AREA 

JOINING l.<ETHOD GLUE AST~1 2564 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 3' OTHER PROTECTION 

PROTECTIVE PIPE O.D 

ITE'-' 
DISTANCE ABOVE/BELOW 
GROUND SURFACE 1ft1 

TOP OF RISER PIPE 1 -4 
GROUND SURF ACE 00 

BOTTO'-' OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS 

GROUT !SLURRY TOP 0 BOTTOM 

BENTONITE TOP 18 BOTTOM 

SAND TOP 21 BOTTOM 

GRAVEL TOP 23 BOTTOM 

PERFORATED SECTION TOP 24 BOTTOM 

PIEZOMETER TIP 29.' 
BOT.TOM OF BOREHOLE 

GWL AFTER INSTALLATION a ?' 

WAS THE HOLE fLUSHED BEFORE INSTALLATION? 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION' 

WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

18 

21 
23 
29 
29 

TOP 

TOP 

TOP 

TOP 

TOP 

YES !KJ 
YES IKJ 
YES 0 

ELEVATION 

106.9 

90.3 
87.3 

85.3 
84.3 

I I 

108.3 

BOTTOM 90,3 
BOTTOM 

BOTTOM 

BOTTOM 

BOTTOI...I 

79.3 

QQ 1 

NO 0 
NO 0 
NO IZJ 

87.3 
85.3 

79.3 
79.3 

REMARKS -----------------------------------------------------------------------------
--



IJ 
IJ 
IJ 
ll 
ll 
IJ 
I] 

u 
0 

0 
II 
Q 

., 
0 
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FILE NO---------
PAGE.J_OF L 

PIEZOMETER INSTALLATION SHEET 

l't'IOJECT NA"'E Fisher Body (GM) fiELD EHGIGEO Ross Overb~ DATE 7-29-81 

l'fiOJECT NO. 1211 CHECKED BY Ross Overb~ DATE 7-29-81 

IIORINCi NO. P-6 COORDINATES 

I'IUOWETER NO. P-6 DATE OF -TAL.LATION 7-29-81 

BOREHOLE DRILLING 

DRILLING ..... ETHOD Auaer TYPE OF BIT Auaer 

DRILLI><G FLUID($) USED. CASING SIZE($) USED 

FLUID FRO"' TO SIZE FROM TO 

FLUID FROM TO SIZE FROM TO 

PIEZOMETER DESCRIPTION 

TYPE PVC RISER PIPE MATERIAL PVC 

DIAMETER OF PERFORATED SECTION 4" OD RISER PIPE DIAMETERS 4" OD 

PERFORATION TYPE . O.D I. D. 

SLOTS [1\] HOLES 0 SCREEN D LENGTH OF PIPE SECTIONS 
. 

AVERAGE SIZE OF PERFORATIONS JOINING METHOD 
GLUE ASH1 2564 

TOTAL PERFORATED AREA 

PROTECTION SYSTEM 

AlSEA PROTECTIVE PIPE LENGTH 3' OTHER PROTECTION 

PROTECTIVE PIPE 0 D 

ITEM OIST ANCE ABOVEJBElf.W 
GROUND SURFACE I tJ 

ELEYfjTION 
I t1 

TOP OF RISER PIPE 1· 5 109.9 

GROUND SURFACE 0.0 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS 

GROUT/SLURRY TOP 0 BOTTOM 7 TOP 109.9 BOTTOM1 02. 9 

BENTONITE TOP 7 BOTTOM 8 TOP 102.9 BOTTOM 101.9 

SAND TOP 8 BOTTOM 10 TOP 101 . 9 BOTTOM 99.9 

GRAVEL TOP 10 BOTTOM 15 TOP 99.9 BOTTQ~.1 94.9 

PERFORATED SECTION TOP 10 BOTTOM 15 TOP 99.9 BOTTOM 94.9 

PIEZOMETER TIP 15 . 94.9 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 9.0 100.9 

WAS THE HOLE FLUSHED BEFORE INST ALLATIDN' YES 0 
YES 0 
YES 0 

NO@ 

NO [X] 
NO [X] 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 

WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

REMARKS ---------------------------------------------------------



SECTION 3: GROUNDWATER MONITORING (GWM) PROGRAM: 

SAMPLING .4ND TEST! NG REQUIREMENTS 

3. 1 lnt rod uct ion 

A fundamental goal of the groundwater monitoring (GWM) program is !he 

establishment and maintenance of a consistent groundwater sampling and 

analytical program. All activities must follow a well-defined schedule 

and confonn to standardized, EPA-approved procedures. 

This section describes the GWM sampling and testing requirements with. 

respect to well location and standardized sample collection, handling 

and analytical techniques. The schedules included present the minimal 

RCRA requirements: Fisher Body may, by election or EPA stipulation, 

increase sampling and testing frequency scope. 
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3. 2 Well Location and Sampling Methods 

EPA's min1mum monitoring requirements call for one well to be located 

hydraulically upgradient of the hazarrlous waste management area and 

three wells to be located downqradient from the area. Therefore, based 

on available data, we recommend that Fisher Body use the following_new 

wells in its GwM program: 

1. for upgradient sampling - well P-6 

2. for downgradient sampling - wells P-1, P-2, and P-5 

Modifications to these existing wells may be made if necessary to meet 

EPA standards--the wells must be permanently cased screened or perfora

ted as appropriate, and packed with sand or gravel where necessary; the 

annular space between the well casing and the boring hole must be sealed 

with grout or other suitable material to prevent contamination of samples 

and groundwater·. 

The wells to be used are shall ow (i.e., 1 ess than 30 feet deep) and are 2" 

diameter piezometric-type. The schedule below specifies appropriate 

apparatus recommended for obtaining groundwater samples. 

1. all wells: peristaltic pump (portable or permanent) or 

bailer; 
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In the collection of samples, contamination between wells must be mini

mized. The use of peristaltic pumps, after prepumpinq to remove stagnant 

water, and permanent submersible pumps provide the best assurance of good 

samples. When using a bailer, however, thorough flushing with clean water 

is required before sampling each well. Submersible pumps which are used 

for more than one well must also be decontaminated by careful flus~ing. 

A sketch of the land fill area indicating groundwater monitoring wells is 

included in Section 2 as Figure 2a. 
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3.3 Water Elevation t"easurements 

Before drawing any groundwater samples, the depth to groundwater should 

be measured in all monitoring wells. This figure, when subtracted from 

the land elevation at the well, will provide the water table elevation 

required as part of the GWM plan. 

There are several available methods to measure the water depth. A common 

procedure involves lowering a steel tape (such as a measuring tape with 

a weight on the lower end) coated with chalk or dry soil into the well. 

The depth to groundwater is found by subtracting the length of tape 

immersed in water, as indicated by the wet chalk, from the reading at the 

tcip of the well. Other equipment which can be used to measure the depth 

includes electric sounders, and "popper" devices. 

When measuring groundwater depth, the following infonnation should be 

recorded in the•field log book discussed in Section 3.6: date; well 

number and location; elevation of ground surface; measured depth to water; 

computed elevation of the water table; and, note of whether the well was 

being pumped when measured, was pumped recently, or whether a nearby well 

was pumping during the measurement. Because any pumping, including 

removal of water samples, can affect the water table height, water level 

measurements of all wells should be taken prior to sampling. 
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3.4 Sampling and Testing Schedule 

Groundwater samples are to be collected, preserved and analyzed according 

to the following schedule: 

1. First year: quarterly sar1pling on each well for all 

parameters- drinking water contaminants, water quality 

parameters, and indicator parameters (four replicates); 

2. Second year on: 

a. Semi-annual sampling on each well for indicator 

parameters only, with four replicate tests per 

parameter per sample; 

b. Annual sampling on each well for water quality 

, parameters. 

The drinking water contaminants are listed in Table 3a along with their 

maximum allowable concentrations. The water quality and indicator 

parameters are listed in Tables 3a and 3b, respectively. 
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Table 3a: Drinking Water Contaminants 

Parameter 

Arsenic (As) 

Barium (Ba) 

Cadmium ( Cd) 

Chromium (Cr) 

Fluoride (F) 

Lead (Pb) 

Mercury (Hg) 

Nitrate (as N) (NOrNl 

Sel eni urn (Se) 

Silver ( Ag) 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

2,4-0 

2,4,5-TP Silver 

Radium 

Gross Alpha 

Gross Beta 

Coliform Bacteria 

3-6 

Maximum concentration, mg/l 

0.05 

1.0 

0.01 

0.05 

1.4 - 2.4 

0.05 

0.002 

10 

0.01 

0.05 

0.0002 

0.004 

0.1 

0.005 

0.1 

0.01 

5 p Ci /l 

15 pCi/l 

4 millirem/yr 

1/100 ml 



Table 3b: Groundwater Quality Parameters 

Iron (Fe) 

Manganese ( Mn) 

Sodium (Na) 

Chloride (Cl) 

Sulfate (S04 ) 

Phenol s 

Table 3c: Indicator Parameters 

pH 

Specific Conductance 
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Total Organic Carbon (TOC) 

Total Organic Hal ides (TOX) 



3.5 Sample Collection: Volumes and Preservation 

The following table indicates the collection volumes, bottles, and pres-

servation required for each groundwater monitoring sequence, assuming one 

laboratory will perfonn all analyses. 

Table 3d: Sample Volume Requirements for Each rklnitoring Well 

I. Quarterly sampling (all parameters, first year only)** 

Item 
No. 

1 

2 

3 

4 

5 

Sample 
Volume 

Bottle 
Type Special Instructions 

1 liter Plastic add HN03 to pH < 2 
( 1 ) 

5 l Glass 

2 Plastic 

500 ml Glass 

500 ml Glass 

hexane-washed bottle, 
teflon cap 

sterile 

Add H3P04 to pH=4; 
add 0.5 g Cuso4 

add. H2so4 to pH < 2 

Total Volume = 9 1 = 2.5 gallons 

**Keep all samples at 4°C 
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Tests to be Done 

metals (As, Ba, Cd, 
Cr , Pb , Fe , Mn , 
Ag, Na, Se, Hg) 

pesticides (6), 
TOX (x 4) 

miscellaneous: 
Cl , SO 

4
, F, pH 

(x 4), col ifonn, 
radioactivity 
(3), specific 
conductance (x 4) 

phenols 

nitrate, TOC (x ,4) 



Table 3d(continued) 

II. Semi-Annual Sampl inq (indicator parameters only; begin second year)** 

.Item Sample Bottle 
No. Vo 1 ume Type Special Instructions Tests to be Done 

1 100 ml Plastic pH (x 4), specific 
conductance (x 4) 

2 100 ml Glass add H2S04 to pH < 2 TOC (X 4) 

3 1 1 Glass hexane-washed, teflon TOX (X 4) 
cap 

Tot a 1 Volume = 1.2 = 0.3 gall on 

**Keep a 11 samp 1 es at 4°C ( 40° F) 

III. Annual Sampling (indicator and water quality parameters; begin 
second year)** 

Item 
No. 

1 

2 

3 

4 

5 

Sample 
Volume 

250 ml 

250 ml 

500 ml 

100 ml 

1 1 

Bottle 
Type Special Instructions 

Plastic 

Plastic add HN03 to pH < 2 

Glass ( add H3P04 to pH = 4· 
' ( add 0.5 g Cuso4 

Glass add H2S04 to pH < 2 

Glass hexane washed, teflon 
cap 

Total Volume= 2.1 1 = 1/2 gallon 

**Keep all samples at 4°C (40°F) 

Tests to be Done 

miscellaneous: Cl, 
SO 4, pH ( x 4) , 
specific 
conductance ( x 4) 

Fe, M1, Na 

phenols 

TOC ( x 4) 

TOX ( x 4) 

If more than one laboratory is to analyze the samples, the minimum volumes 

required can be obtained from Table 3eon the following page. 



Table 3e: Minimum Volume Requirements for Individual Tests** 

1. 

2. 

3. 

4. 

Test 

Each meta 1 

(As , Ba , Cd , Cr , Fe , 
Pb , ~ , Ag , Na , Se , 
Hg) 

Nitrate 

Chloride or 
Sulfate 

Fl uo ride 

5. Phenols 

6. Pesticides (total 
of 6 tests) 

7. TOC (4 replicates) 

8. TOX (4 replicates) 

9. pH (4 repl kates) 

10. Specific Conductance 
(4 replicates) 

11. Coliform 

12. Radioactives (total 
of 3 tests) 

Vo 1 ume 

100 ml 

250 ml 

100 ml 

300 ml 

500 ml 

500-1000 
ml 

100 ml 

1000 ml 

100 ml 

100 ml 

100 ml 

250 ml 
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Bottle Type Special Instructions 

Plastic or 
Glass 

Plastic or 
Glass 

Plastic or 
Glass 

Plastic 

Glass 

Glass 

Glass 

Glass 

Plastic or 
Glass 

Plastic or 
Glass 

Plastic or 
Glass 

Plastic or 
Glass 

add HN0 3 to pH < 2 

add H PO to pH = 4 
and a~d e.5 g CuS04 
hexane-washed 
bottle, teflon-
1 ined cap 

hexane-washed 
bottle, teflon-
1 ined cap 

sterile bottle 



3.6 Handling, Recordkeeping and Chain of Custody Considerations 

RCRA regulations indicate that, in order to minimize contamination, loss 

or mistreatment, the groundwater samples are to be collected, handled, 

labeled and transferred in accordance with strict recordkeeping 

procedures. 

1. Sample bottles should be sealed with a label indicating 

well number, time and date, sample number and name of 

person collecting sample. 

2. A second label should be attached to the sample bottle 

and should contain the above information, plus note of 

preservative used, field conditions and any other per

tinent remarks. 

3. A bound field log book should be used to record sample 

volumes, preservatives, sample numbers, time and date, 

field conditions, etc. The same log book can be used 

continuously throughout the monitoring program. 

4. Chain of custody is controlled using standard carbon

copy transfer forms. Each person receiving and re

linquishing the sample must sign and date the form. 

The transfer form should indicate the sample number(s), 

date and time of collection, and sample description in 

addition to the signatures and dates. 
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Excerpts fran several EPA manuals addressing these topics, along with 

label and record sheet examples, are included in Appendix I of Section 7. 
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3.7 Analytical Procedures 

The EPA analytical methods approved or tentatively approved for most of 

the parameters to be tested for are listed in Appendix II, Section 7. Additional 

analytical methods for TOX and for two pesticides are listed below: 

1. TOX: EPA Method 450.1, published in November 1980 

2. Pesticides/Herbicides 

3. a. Methoxychlor 

ASTI-1 Part 31, Section D-3088 

USGS Methods Chapter AS, pg. 24-39 

Standard Methods (14th ed.) Test 509A 

b. 2,4,S-TP Silver (Silvex) 

ASTI-1 Part 31, Section D-3478 

USGS Methods Chapter AS, pg. 24-39 

Standard Methods (14th ed.) Test S09B 

Also, approved methods for testing these and other pesticides/herbicides, 

can be found in the EPA publication entitled, "Methods for Testing 

Organochlorine Pesticides and Chlorophenoxy Herbicides in Drinking Water 

and Raw Source Water", available from EPA's Office of Research and 

Development (ORO) in Cincinnati, Cllio. 
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SECTION 4: GROUNDWATER MONITORING PROGRAM: 

EVALUATION PROCEDURES 

4.1 Introduction 

Further standardized procedures in the GWM program must be followed in 

order to consistently evaluate analytical data obtained from well 

sampling. These evaluations, based upon statistical methods, are detailed 

in this section. 
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4.2 Establishing Background Concentrations 

During the first year of monitoring, drinking water contaminants, and water 

quality and indicator parameters are to be tested for on a quarterly 

basis. The results for this year only are for use in: 

1. Determining the suitability of the local groundwater as 

drinking water, and determining if the groundwater 

entering the sludge settling basin area is already contaminated; 

2. Establishing background (initial) data for the water 

quality parameters, for later com pari sons in the ground

water assessment program if implemented; 

3. Establishing background data for indicator parameters, 

for later statistical evaluations. 

The background value for each well is the mean (average) of the four sets 

of quarterly tests--4 analytical results for the water quality parameters, 

and 16 (4 samples at 4 replicate tests) for the indicator parameters. 
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4.3 Statistical Evaluation Procedures 

The groundwater monitoring requirements include testing each well for 

the four indicator parameters: pH, total organic carbon (TOC), total 

organic haloqen (TOX), and specific conductance. Each monitoring well 

will be used to obtain one groundwater sample, but the sample must_ be 

tested four times (i.e., four replicate tests) for each indicator para

meter to ensure accuracy. 

An increase in TOC, TOX and/or specific conductance indicates the possi

bility of groundwater contamination; an increase or decrease in pH may 

also suggest potential groundwater problems. The statistical evaluations 

required by the EPA, therefore, utilize a "one-tailed" t-distribution 

test for TOC, TOX and specific conductance, and a "two-tailed" test for 

pH only. The procedures to perform these evaluations and to determine 

"significant change" levels are outlined below. Note that these eval ua

tions comnence only after the first year of testing has been ~ompleted. 

1. One tailed t-test (TOX, TOC specific conductance)-

perform this for each parameter, for each well and for 

each test date. 

a. Obtain all analytical results from first year's quarterly 

testing; there should be at least 16 values for each parameter 

and for each well (four replicates at four times during the 

year). Calculate the mean (average) background, or Z value. 
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b. Calculate the mean of the four replicates being evaluated for 

this date, or X. 

Set n equal to the number of replicates, i.e., n = 4 

(if more than four replicate tests were done, then 

set n appropriately; EPA requires at least four 

replicates). 

c. Calculate the variance (v) of the replicates using 

the following fonnula: 

1 n 

v = n-1 z. (X. - X) 2 
1 -

i=l 

wh-ere X; = value of 1st replicate (X
1
), (X

2
), etc. 

and 

::i (X; - 2)2 = (Xl - 2)2 + (X2 - 2)2 + (X3 - 2)2 

i = 1 

and X and n are determined in step h. 
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b. Calculate the t statistic using the following fonnula: 

F \ n 

For n; 4, if t is greater than 4.541, then there is 

a "significant increase" indicated. For other values 

of n, use the table in Appendix III to find the 

cutoff t-val ue. 

2. Two-tailed t-test (pH only)--perfonn this for each well and 

each test date. 

Calculate all values as in the one-tailed test; however, for 

n; 4, if tis greater than 5.841 or less than- 5.841, 

then a- "significant change" is indicated. Again, if n is 

greater than 4, see Appendix III. 

If significant change is indicated in the upgradient monitoring well, state 

this occurrence in the Annual Report. If the change occurs in downgradient 

wells, the following must be performed: 

1. Immediately obtain a new sample from the affected well(s). 

Retest this sample, perfonning two replicate tests each 

for the parameter(s) showing "significant change" as 

calculated above. 
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2. Add these values to those used in the initial t-tests, and 

reevaluate with the appropriate test: use n = 6 for the 

one-tailed test; significance is indicates at t > 3.365; 

for the two-tailed test, when t > 4.032 or t < -4.032. 

3. Notify the EPA-Reqion V Office in Chicago within 7 days after 

retesting, if "significant change" is indicated. Submit detailed 

groundwater assessment plan within 15 days after this 

notification. If "significant change" is not confirmed, include 

notification of this occurrence in the Annual Report, and continue 

regular monitoring. 
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SECTION 5: GROUNDWATER MONITORING PROGRAM: 

REPORTS, NOTICES AND RECORDS 

5.1 Introduction 

The final requirements of the GWM program involve recordkeeping an£1 noti

fication. The major output in this section will probalbly be the inclusion 

of collected data and evaluation results in the Annual Report, of which 

a groundwater monitoring report is only a part. Other notices may be 

required, most notably the drinking water contaminant levels, and reports 

of special incidents or changes in results or testing schedules. All 

reports and notices should be submitted to U.S. EPA Region V Office. 

5-l 



5. 2 Annual Report Requirements 

As part of the Annual Report required of most hazardous waste facilities, 

a section describing groundwater monitoring activities must be included. 

The report should contain laboratory test values, calculated statistical 

evaluations of the water samples obtained over the period, and notjces 

of actual or possible groundwater contamination. The requirements are 

detailed below. 

1. For the regular monitoring program, submit: 

a. All lab test results and statistical evaluations, for 

tests and retests, of the indicator parameters 

( H Toe TOX, and specified conductance)·, p , , 

b. An evaluation of groundwater surface elevation data 

anG notice of any modifications made in number, 

location or depth of any monitoring well(s); 

c. Separate notice if the upgradient well(s) show a 

"significant change'' in concentration of the indi-

cator parameters; 

d. Separate notice if the downgradient we11(s) initially 

showed a ''significant change'', but retesting indicated 

laboratory error during the initial testing. 
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2. If the assessment program has been implemented, submit: 

a. All lab test results and evaluations determined durinq 

assessment testing; 

b • .2..1:_, notice that no hazardous waste has entered the 

groundwater and that the regular monitoring and evalu

ation program has been reinstated. 

The Annual Report must be submitted by March 1 for the previous calendar 

year. 
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5.3 Other Required Notices 

Several notices, in addition to those required in the Annual 

Report, must be submitted at various times. The requirements are 

described below. 

1. For the requl ar monitoring and evaluation program, submit: 

a. Concentration values for the 20 drinking water 

parameters obtained from all wells, within 15 days of 

testing; separately identify those wells which exceed 

the EPA limits--see Testing Requirements (Note: these 

parameters are to be tested for on a quarterly basis 

for the first year only); 

b. Notice, within 7 days after retesting and if 

"significant changes" in indicator parameters have 

been confirmed, that the facility may be affecting 

groundwater quality; 

c. A complete, detailed groundwater assessment plan, 

within 15 days after submitting the possible 

contamination notice above. 

2. If the assessment program has been implemented, submit: 

a. All test and evaluation results determined during the 

initial assessment, and if no contamination is found 

to be present, notice that the regular monitoring 

program has been reinstated. 

5-4 

I 



5.4 Recordkeeping 

The following records must be kept on-site throughout the active 

1 ife of the facility and through the post-closure period: 

1. Regu1 ar monitoring and evaluation program 

a. J\ll laboratory test results 

b. J\11 statistical evaluation results (cal cul at ions) 

c. All groundwater surface (water table) elevation 

measurements; 

2. Assessment Program 

a. All laboratory test results 

b. All statistical or other evaluation results 

c. All groundwater surface (water table) elevation 

measurements 

d. All calculated or measured data concerning the rate 

and 

extent of hazardous waste migration in the 

grou~dwater. 

In addition, records identifying personnel involved in the 

monitoring program (sample collection, analysis, and evaluation) 

should be maintained. 
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SECTION 6: OUTLINE OF GROUNDWATER ASSESSMENT PROGRAM 

This section contains an outline of a groundwater assessment {GWA) program 

Fisher Body must implement in the event that the regular groundwater 

monitoring results indicate the need for a more comprehensive program. A 

detailed GWA plan, certified by a qualified geologist or geotechnical 

engineer, must be submitted to the EP~ for approval within 15 days after 

notification of possible groundwater contamination, if so indicated by 

regular monitoring and evaluation results. 

The detailed GWA program must be capable of determining {1) if hazardous 

waste constituents have entered the groundwater, and {2) the rate, extent 

and concentration of those constituents in the groundwater. The final plan 

must include specification on monitoring well number, depth and location, 

sampling and analytical methods, evaluation procedures, and a schedule of 

implementation. An outline of the plan is described below. 

I. Sampling and Analytical Procedures 

Sampling should be performed in the same manner as in the 

monitoring program. However, the water samples obtained should 

be tested for copper, chromi urn, nickel and other metals or 

hazardous components which may be present in the sludge. 

Parameters, such as pH, specific conductance, and other indicator 

and groundwater quality parameters should be tested for, as well, 

for evaluation and comparison purposes. 

Elevation measurement of the groundwater surface should be 

continued during this program. 
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II. Schedule of Implementation 

The EPA requires that the GWA plan be: 

A. Submitted 15 days after notification of possible groundwater 

contamination. 

B. Implementation "as soon as technically feasible", however, 

tests can be performed inmediately on wells already used 

in the monitoring program. 

III. Location of Wells 

Sampling shall be performed on all wells, including background 

(upgradient) wells, which have been installed and/or utilized as 

part of the monitoring program. These wells will primarily serve 

to determine contamination, as well as to establish the initial 

direction of movement of mercury throughout the groundwater. 

Additional wells, however, will be needed to assess the rate and 

extent of contamination. The exact location of these additional 

wells should be determined or approved by a hydrogeologist. 

IV. Evaluations 

Compar~sons of GWA analytical results can be made with both 

previous monitoring program data, and with results of individual 

wells tested under the GWA program. This may include (1) 
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comparison with background concentrations to determine presence of 

contaminant and direction of movement in the groundwater and (2) 

comparisons with each GWA well to determine significant rate and 

extent of contamination changes with respect to both time and 

distance from the landfill area. Statistical evaluations as 

described in the monitoring program should be used to determine 

significant changes. 
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APPENDIX I: 

SELECTED EXCERPTS FROM EPA MANUALS 



Appendix I: Selected Exerpts from EPA Manuals 

Rules for Sample Collection (see a 1 so pages 7 and 8) 

An agency or laboratory engaged in sample study activities should follow these rules: 

a. Involve a minimum number of trained persons in sample collection and handling. 

b.· Establish guidelines for particular procedures to be used for each t)'pe of sample 

collection, preservation, and handling. 

c. Handle samples as little as possible. 

d. Obtain stream and effluent samples using the appropriate sampling techniques. 

e. Attach sample tag or label securely (see fig. ) to the sample container at the 

time the sample is collected. The tag should contain the following items as a 

minimum: the serial number of the tag, the station number and location, the date 

and time taken, the type of sample, the sequence number (e.g., first sample of the 

day-sequence No. I), the preservative used, the analyses required, and the name of 

the sample collector. Tags should be completed legibly in waterproof ink. · 
• 

f. Use bound field notebooks to record field measurements and other pertinent 

information necessary to reconstruct the sample collection processes in the event of 

a later enforcement proceeding. Maintain a separate set of field notebooks for each 

study and store t!1em in a safe place. where they can be protected and accounted for 

at all times. Establish a sample log sheet with a standard format to minimize field 

entries and include the serial number of the sheet, the date, time, survey, type of 

samples taken, volume of each sample, type of analyses, (unique) sample numbers, 

sampling location, field measurements (such as temperature, conductivity, dissolved 

oxygen (DO), and pH), and any other pertinent information or observation. (See fig. 

) The entries should be signed by the sample collector. The responsibility for 

preparing and retaining field notebooks during and after a study should be assigned 

to a study coordinator or his designated representative. 

g. The sample collector is responsible for the care and custody of the samples until the 

samples are properly dispatched to the receiving laboratory or given to an assigned 

custodian. The sample collector must insure that each container is in his physical 

possession or in his view at all times, or stored in a locked place where no one can 

tamper with it. 

h. Take color slides or photographs of the sample locations and any visible water 

pollution. Sign and indicate time, date, and site location on the back of the photo. 

To prevent alteration, handle such photographs according to the established 

chain-of-custody procedures. 
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OFFICIAL SAMPLE LABEL 
Collector ______________________________ _ Collector's Sample No. ____ __ 

Place of Collection ________________________________________________ __ 

Date Sampled __________________ ___ Time Sampled ______________________ _ 

Field Information __________________________________________________ __ 

Example of official sample label. 

OFFICIAL SAMPLE SEAL 

Collected by ______ ~--------~-------Cc.llector's Sample No. __________ __ 
(signature) 

Date Collected.~ _____________________ Time Collected __________________ _ 

Place Collected-----------------------------------------------------

Example of official sample seal 

( 
2 
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Transfer of Custody and Shipment (see a 1 so page 7) 

In transfer-of-custody procedures, each custodian or sampler must sign, record, and date the 

transfer. Most environmental regulatory agencies develop chain-Df-custody procedures 

tailored to their needs. These procedures may vary in format and language but contain the 

same essentia.l elements. Historically, sample transfer under chain of custody has been on a 

sample-by-sample basis, which is awkward and time consuming. However, the l:::PA National 

Enforcement Investigation Center (NE!C) at Denver has set precedent with its bulk trans';er 

of samples. Bulk transfer is speedier and reduces paperwork and the number of sample 

custodians. The following description of bulk transfer of custody is essentia:ly that of the 

Office of Enforcement (2). 

a. Samples must be accompanied by a chain-of-custody record that includes the name 

of the study, collectors' signatures, station number, station location, date, time, type 

of sample, sequence number, number of containers, and analyses required. (See fig. 

) When turning over possession of samples, the transferor and transferee sign, 

date, and time the record sheet. This record sheet allows transfer of custody of a 

group of samples in the field to the mobile laboratory or to the central laboratory. 

When a custodian transfers a portion of the samples identified on the sheet to the 

mobile laboratory, the individual samples must be noted in the column with the 

signature of the person relinquishing the samples. The laboratory person receiving 

the samples acknowledges receipt by signing in the appropriate column. 

b. If the custodian has not been assigned, the field custodian or field sampler has the 

responsibility of packaging and dispatching samples to the laboratory for analysis. 

The dispatch portion of the chain-of-custody record must be filled out, dated, and 

signed. 

c. To avoid breakage, samples must be carefully packed in shipment containers such as 

ice chests: The shipping containers are padlocked for shipment to the receiving 

laboratory. 

d. Packages must be accompanied by the chain-of-custody record showing identifica

tion of the contents. The original must accompany the shipment. A copy is retained 

by the survey coordinator. 

e. If sent by mail, register the package with return receipt requested. If sent by 

common carrier, a Government bill of lading should be obtained. Receipts from post 

offices and bills of lading will be retained as part of the permanent chain-of-custody 

documentation. 

f. If delivered to the laboratory when appropriate personnel are not there to receive 

them, the samples must be locked in a designated 3fea 'Within the laboratory, so that 

no one can tamper with them or must be placed in a secure area. The recipient must 

return to the laboratory, unlock the s-amples, and deliver custody to the appropriate 

custodian. 
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CHAIN OF CUSTODY RECORD 

SAMPLERS._..,~, 

~LAPLE T ... P£ 

ST.o.T<C .. IT#lTIO .. LOC,II."fiOio TIME "'"~' 
"O .. o OF A,.AL YSIS 

........ ER 
QAT[ .. •o CONTAINE~S filfOUIIOEQ 

c~o ··~ 

I 

-
( 

Relinquished by: 's"-•-1 Received by:r~r .... •J Date/Time 

- I 
Relinquished by: r:.., ......... J ReceiveJ by: rs.p..,_J 

Datelime 

Relinquished by:~~ ......... / Received by: ~~·-~ Date,ime 

Received by: IS-r-~,,,..1 Received by Mobile laboratory for fie!d Oate,ime 
analysis: ts_,_, 

Dispatched by: rs--·~--~ Datej!Time Received for Laboratory by: Date,ime 

Method of Shipment: 

O.IU>DUtoon. Or.t -A'="om~an" S!'!•~•"t 

1 eo.,.,.-s.,,...,.,. COQidont~Ot F~ F•l•s 

Example of chain-of-custody record. 
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Laboratory Custody Procedures 

Suitable laboratory procedures during custody of samples include the following: 

a. The laboratory shall designate a sample custodian and an alternate custodian to act 
in his absence. In addition, the laboratory shall set aside a sample storage security 
area. This should be a clean, dry, isolated room with sufficient refrigerator space 
that can be securely locked from the outside. 

b. Samples should be handled by the minimum possible number of persons. 

c. Incoming samples shall be received only by the custodian who will indicate receipt 
by signing the chain-of-custogy record sheet accompanying the samples and 
retaining the sheet as a permanent record. Couriers picking up samples at the airport 
or post office shall sign jointly with the laboratory custodian. 

d. Immediately upon receipt, the custodian places the samples in the sample room, 
which will be locked at all times except when samples are removed or replaced by 
the custodian. To the maximum extent possible, only the custodian shall be 
permitted in the sample room. 

e. The custodian shall insure that microbiological samples are properly stored and 
maintained at 4°C. 

f. Only the custodian will distribute samples to personnel who are to perform tests. 

g. The analyst records in his laboratory notebook or analytical worksheet, identifying 
information describing the sample, the procedures performed, and the results of the 
testing. The notes shall be dated, shall indicate who performed the tests, and should 
include any abnormalities that occurred during the testing procedure. The notes 
shall be retained as a permanent record in the laboratory. In the event that the 
person who performed the tests is not available as a witness at the time of a trial, the 
Government may be able to introduce the notes in evidence under the Federal 
Business Records Act. 

h. Approved methods of laboratory analyses shall be used as required by Public L1ws 
92-500, 93-523, 92-532, and amendments. 

i. L1boratory personnel are responsible for the :are and custody of a sample once it is 
handed to them and should be prepared to testify that the sample was in their 
possession and view or secured in the laboratory at all times from the moment it was 
received from the custodian until the tests were run. 

j. The :aboratory area shall be maintained as a secured area and shall be restricted to 
l'>thorized personnel. 

k. Once the sample analyses are completed, the unused portion of the sample, together 
with identifying labels and other documentation, must be returned to the custodian. 
The returned, tagged sample should be retained in the custody room until 
permissio:1 to destroy the sample is received by the custodian. 

I. Sarr,ples should be destroyed only upon the order of the laboratory director, ini 
consultation with previously designated enforcement officials, or when it is certain 
that the information is no longer required, or that the samples have deteriorated. 
The same destruction ?rocedure is true for tags and laboratory records. 
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Chain of Custody Record 

To establish the documentation necessary to trace sample 

possession from the time of collection, a chain of custody record 

must be filled out and accompany every sample. This record 

beco~es especially important when the sample is to be intro-

duced as evidence in a court litigation. An example of a 

chain of custody record is illustrated in Figure 2.0-3. 

The record must contain the following minimum information: 

Collector's sample number. 

Signature of collector. 

Date and time of collection. 

Place and address of collection. 

Waste type. 

Signatures of persons involNed in the chain of 
possession. 

Inclusive dates of possession. 

IDE~TIFICATIO~ OF S~~LE 

Each sample must be labeled and sealed properly immediately after 
collection. 

Sa~nle Labels 

Sample labels (Figure 11) are necessary to prevent misidentification 
of samples. Gummed paper labels or tags are adequate. The label must 
include at least the following information: 

Name of collector. 

Date and time of collection. 

Place of collection. 

Collector's sample number, which uniquely identifies the sample. 
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Samnle Seals 

Sample seals are used to 
time it is collected until it 
seals can be used as official 
infor.nation such as: 

Collector's name 

Date and time of sampling 

preserve the integrity of the 
is opened in the laboratory. 
sample seals. The paper seal 

sample from the 
Gunnned paper 
must carry 

Collector's sample number. (This number must be identical with the 
number on the sample label). 

The seal must be attached in such a way that it" is necessary to break 

it in order to open the sample container. An example of a sample seal is 

sho-.-n in Figure 12. 

FIELD LOG BOOK 

All information pertinent to a field survey and/or sampling must be 

recorded in a log book. This must be a bound book, preferabley with con

secutively numbered pages that are 21.6 by 27.9 cm{B\ by 11 in.). Entries 

in the log book must include at least the following: 

Purpose of sampling (e.g., surveillance, etc.) 

Location of sampling (e.g., hauler, disposal site, etc.) and address 

Name and address of field contact 

Producer of waste and address 

Type of process (if known) producing waste 

Type of waste (e.g., sludge, wastewater, etc.) 

Declared vaste components and concent.rations 

Number and volume of sample taken 

Description of sampling point 

Date and time of collection 

Collector's sample identification number(s) 

Sample distribution (e.g., laboratory, hauler, etc.) 

References such as maps or photographs of the sampling site 

Field observations 

Any field measurements made such as pH, flammability, explositivity, 
etc. 

Sampling situations vary widely. No general rule can be given as to 

the extent of information that must be entered in the log book. A good 
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APPEND! X I I: 

EPA-APPROVED ANALYTICAL METHODS 
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Appendix II: EPA- Approved Analytical Methods 

75023 Federal Register I Vol. 44, No. 244 I Tuesday, December 16, 1979 / Proposed Rules 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 136 

{FRL 1323-0] 

Guidelines Establishing Test 
Procedures tor the Analysis of 
Pollutants 

Correction 
In FR Doc. 79-36871, appearing at 

page 59454 in the issue for Monday. 
December 3, 1979, Table I-List oj 
Appro\·ed Test Procedures (pages 
695~95:"3] and Table 11-Containers, 
Preservation. and Holding Times (pages 
69574----69575), contained numerous 
printing errors. Tables 1 and ll should 
have read as set forth below: 

l2. 
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eolcrL~..ric (Dlthf..z.a-e) 

cr !:y IO':z7 

0. t s nU.r:::rcn f 11 traticn 
15 b:d..l..o«d by 

ref e.rt"!"CE.d Pl?th:d fer t:ota.l. l.eid 

D~r....i.m14 fc~ bf" 
rtcn.ic~J cr 

v~ic 

CE' t¥ 10'27 

o.ts l'!iera-t Hlt..nUcn 15 ~ bf 
t't"=:[en!I"'IO'rl are+Jni fur tataJ. ~ .... 

• 

uo 

112 

n• 

t)i~.rticnU: to~ by llG 
a~.ic ~ 15 tr by 

col.cc:im?'::rL:: (Pa::r-a.lllate « pe:doclateJ 
or bJ lC' 27 

"' 

ua 

us 

m 

"' 
%21 

... 
223, 227 

Jllef e!"e"10! (~ I+;:Jos • ) 
Part Jl 
1!75 

"""' 

345 

102 

... lOS 

, .. , .. 

w 

7S033 

U>U12 

(619) 2 

(6191 2 
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'S1. ~a cs:e ''wol-.:5, 
~per liter 

··~· Mil.ll~ per llb!!r 

59.~,...,. 

~prrrllb!!r 

c. ~l~wd. 
..Uli~ par litar 

c. Jti.c'at_l-t:ot.a..l, 

lilll.i~ per llb5:r' 

(). JU dc:e..l--diuolvred. 

a:U.l.i~ pU- Ubtt 

1-4. as..i~. 
odlligrwoo par l..!.t= 

0.45 llic:ra"' fUt:n.Ucn lG ~ by 

ret~ Jllle'tl'cd fer: total wq:s w 

0.45 a.i.aa'!. Wtnticn15 ~ ty 

~ Det.h::d toe tDtal IR:r1:'Ury 

~cn~·~b.t 
eta.k~lS 
CX' ~ l.a'27 

0.4.5 llic::rtr~ flltntticn16 fo.UCIW!'Jd bt 
rei~ 8ll<!tho:i f:or total k!lyt:den.a 

111 

u• 

~ " toll-' by 1<1 
-~tscrby 

D • .CS 'Jd.am flltnt.L:ra16 fol.l.o.e:! br 
re!~ illl!'tl'r::d bx tDt&l J:LJ.c:bU. 

Di,..wn u fol.!o,od by 
ataUc~l8 

~ " folli>od by 
atcruc al::Borpt.ia-J. 

Cllla:l.A:trk IO:t:altbU.t:rlte), ar by 
flatte pl L ::Ostb:ic 

Q[' bot 10' 27 

143 

~~ (P!q'!- IOoor. ) 
Part Jl 
1975 tl';l!::9 1 

"""' -
(51) 10 

' 
1lS 
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'INIU< '· 
LIST tF ~ 'l"fSt ~ (O::nt.J 

U74 14th M. 
ftl!o~f~lbJ.) 

hit Jl 00.,. ..... ·- '"' ...., 
""""'"" 

h.r~ 8r'rl t.rJ bJ ~ - ,.,_ ...,. "'""""' ''""""' ... ~i~.s.:U....OO, o • .fs Ei.cra\ fll~ lG ful.l.o,.ed 1:y adll.igoftll ~ u tor r'l!!:!~ lleth:::d fer t:ot:&l ~ ... _,uo-trt.al, bi~ 14 fDll~ b¥ 
IJiil.ll~ ~ lit« .-uc~li 

70. Put.~~. Di,..t.lm 14 
follcood .... - -atl..l.i.qr-. par ll~ etodC: ahE::xpt.i.E:n 18 

n. ~. Di.,..tl<n u ~ .... us 159 ~par liter .-b:»J.c: al::eorpt.ia"l 17' liil 
C!l" l:y IO' 21 

12. $cl.tn.l us---d..i.a:sol Yed. o. 45 l!dt:'CI'I. ru tr11t..1a1 15 folloo,oed by -~-u- releren::~~t ~ ftr t:otsl ~ 
7). Sil.!~ 4i ....,,.,.oo, 0.~5 ~ flltrrt.lm 16 fol.lc;wed by m • ,. 

I.J9 ~perlit.l'lf' """""""""' Qotll :rtf'o"\ l i "'te) ,, .., 
0< by """'7 

"· su ~-t:I:lt8J. 1 
'•. Digo<tim 11 tou,n ... , .. 148 142 (019)2 (37)9 lllill.i~ PK" Utarc ota.k ~ 1.5 "' ... 

cclcchrlric lDit!W<no) 2~ ct'byla'27 

'15. W~i..a;,c.lwd lt, O.H r..!tta'l flltnt.icn 15 f:o1.l,or.Jai by -..uu.,~ ~ liter n.fe:nn:ed llleth:d fl% total tdlvet 

"· lbtl~. Dlq.oilin 14 folli>od .... 147 10 C£.21) 2 ai.ll1~ ~ litet ot=ic~or ... 
n.-~ic lit>- • ~ .,) 
IX" by IO" 27 

n. 9:di~lYI!ICI, O • .f:S mc:::rat flltnt.icn lS fo~ 1:y 
ad..lllgnnm per liter n! ~ IZI!th:d ftr t:ot:al IICd..ilr.l 

"· nc..ut~. l>lq.ot1cn '' ~ .... ~ 149 
Rill!~ per llt:ar at:ou.ic a.l:::ecz"ptlot 15 
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'I>8U! I. USTCF~'l'!'!9't~ (Q:Jnt.) 

JlierE"~ (Pad~! NOe. l 
H'"74 Uth frl. Part Ji """"" - """"""' 1915 

"""' l 
JOW="" 

f'e..r""""'!'!tl'!f" IIII"'':'J' trlt.JI _,., """""" """="' AS1>< - Met..l"o:l!!l 

"· ~~1-.d, - 0.45 a.iaul !llt.re.t..ia116 to~ by 

alll.i~ pu Ut.ar nfe::l"''!!r''ed ~ !ore total tholll~ 

10. '1"'i.n--t:Dt&. aill i- Diqoeo-rt.icn 14. fo~ by lSO (i5)10 

q:r- p1!:f" lltn: rrtoo\J.c &b!lll::rpt..i. 1.5 

Ol. Ti.n--dl.Juo 1 vu:i' Bi.lll- 0. '5 lll.ia't:n f 11 trlrt.iat 
16 fc l..l.ooe:! l:7t 

'F .... ~ liter n! e:n!IOOild .l!l!rt.l'rrl fat" tot:..e.1 tin 

"· '!'1 t,M-,J u--tot.a.l, ~....ia'l 1C fo.ll.oooed bt 151 
aill i cr.- pott li t:ac ato..Uo &b!lll::rpt..i. 15 

OJ. Tit.an.i~-=!. o.cs td.CZ"Crr tlltra.t..im lS ful..l.ot.ed. hj 

~par llt.ec r..t ~ l't!!'t}cl fer totAl t1 bln.i..la ... . ~ Lllll'-'t:Ot.a.. D~ H """'--1 cy 15> 152 

~pat ':-ibU' at:o..k &b!lll::rpt..i. l.5 cr by 

~"' (Gallic a::i.d l 260 441 {67)10 

arbf!O'Z7 

115. ~~lwd: 0. 45 IIi~ f u tra ti.a116 fctl..1ooe::S ty 

.u..u~ par ll bl:r ref~ 11119ttcd for t::ob.l ~ ... ~~.al.lll- Pi~14 
fol.lz::wed by 155 148 :MS l50 (619) 2 on9 

9%"W!!II par li tar atardc ~o-.15 or by 

CXll.rx i:l:letric: (Di t::hixne) 263 

"",. ,&" 
17. l:in::.--di-ol~. 0.45 k1.crcrl !ilt:rat..i.a1.16 !ol.lJ::Joled by 

ad..lll~ per li~ nfere'DI!d neth:d for total tin= 

' 
Iii ... ltitnoto (&Jt N) • alll..i-

"""""' ""'-'=tia> 
201 m 

~ pe= lltar bru:i.n!l ..ul.fat:e-1 1!7 U7 ... ill (6HJ 2 (28) '3 

~t.l!!d C%'d!d.uc Cll[' hydn!.rlne rwdoc- 207 .,. 
u~ "' ... M:l t:ri tl!!l (M R) , ai..l..ll- Hl!:t'u!.l cr auton!lbed o:ili:t~ ru '" ill 

9:r- per liter ~zat.iall 

"'· Oil ...-i! ~. d.lli- LJ<,ui6-U,uld ~ rl"' trl- 229 515 

~ PI!%" li tar dUorottLflu:Jt'Oethsre-~t:ric 
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92. Clr"9an!c n.J.~ 
(11..11 Nl, lli.llJ.9X'!In& 

per l.io.r 

~c:~ 

93, lceJ""''"''!Ues::, 

lllti~ pe:r li t:e:r ... ~t.."'yl..l!irl&, 

ai~ pd' llt«r 

"· >aol.&in, 

~ pa:r llb!:r ... l'cry lcn.i trlle • 

al.~ ~ llt:er 

"· Aldrin, 

~pl!!l:lltu" 

••• Anth.-.c>=o, 

~per liter ... """"""· ~ pe:r llb!r 

100. 
"""' J.dinB ' 
ai.ll.i qr1II'TI!; per 11 ter 

.t~f'I!!IE"l.itu 

101. Bl==(l!l)~. 

lid~ per llb!i:r 

102. l!leruo (a) i"J"t"enr!' 

ai~ pm' llber 

103. Eeuo(b)!l~ 

m c:ro;none pi'!':" u t:r::r 

lot. ~(9,h,i)pery1Bo., 

ad~ per ll t:m: 

Rei~ {hQe Nc:e.) 
15'14 Hth at. Par£ J1 ,.... 

""""""' 1975 
"""' 1 ~ - ..,. Moti=l• 

236 Sl2 467 ( 4) 22' 

175,159 437 

CC or B?tC 8il!!t:tn::! (610) ):8 

~ _,..,(525) 
,. 

0:: or fl"t.C Xl:!th:rl ( 610 l J 8 

a:,tl-6 ~(6Z5) ·26 

a: Jllrth::d I 60 J J Jl 

Cl::/1'6, lllt'ttn1{ 624} l6 

a:~ (603)31 

~. Jlet..h:rl ( 6 24 ) 2f> 

0:: nrtn::rl ( 6CJ8) 36 

cz::.,113, l!li!rt:h::d (~5)2fj 

a: cr mou: ..tt.:d (610) 38 • 
""'" _,., ( &25),. 

0:: ~ (602) 30 

""""' _, ("' ) ,. 
I:FLC ~ (605} 33 

O:d. da t i.crH:olo-n-e trtr! 
~ n!tth::d(6Z5j 26 

a: or tn.c Jll!'ttn:! (610) 38 

""""'. """"" ( "' >" 
oc o:r fPtC 1leth::d (610) 38 • 

Gr.1H5 ,.thod (fH)" 26 

a: cr tnc J:let::h:d ( 610 I )1!1 

a:::;kS "'ttcd ( 6ZS) 26 

X cr }l'lC MettcXI ( 610) 38 

CJ::,tMi --ttm { 62S) ~6 

75037 
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Fie! e.r-ero'! { ~ ~<be. } 

""' 14th !!d. Part Jl "'""" ""' """"""' 1915 
"""' 1 
~ 

~~ ...-d ~t:. 
,....,.., - """"""' >S1J< ~ ... trod, 

10'5. !!en;Jio Ck ) f 1u::x .. ) tJ- .. ' 0:: 0[" EFU: llllrl:hod (' 10) )8 

-~ p!lil" lit=:" - OC/!'6 ~. ( a.zs l ;H; 

10<. .-...::, OC Wl!'l'tkrl I 6-08 l 
36 

~p!IIC l.it::lr&:r o::/!"fJ llrih::rl { 6.25) 2'6 

LDJ. b-IH:, a:~ (60EI))IE; 

~ poll£' llb!rc cz:.t1'tS Mlllt:h::d ( i..."'S) 2'£ 

108. o-m:, C:C lll!!thod I Ei08 l :lfi 

~pee lit:!E oc,M9 ~ (G2S)26 

-~. ~ l1r. 6r.e.- g:~ {G08})6 

~par llb!rc GC/1'6 llll!lll::b::d ('-25}26 

uo. JS:Ut~U~ a: 1lll!d:Jod (ill) )'J 

~pecllt::e:r ..,.., _..,. ( 62S) ,. 

lll. ru.. (~) aret::hsna a: aeth:;d (ill) 3't 

~pclltu' cz::.;toS IIIBb::d ( £2 5) 26 

•ill. IIUI~ll ......., a: llletb::d t £1.1) )'J 

~par lltec ..,.,., - (62';) ,. 

ill. ..... ,,_.,u_,.1) ~. a:~ (f001Gl)4 

~~llt:m" ..,.,., "'"""" ( 625)"' 

lll. ~. a:~ (R!1)2! 

~poe£" tits:: ~.....,. (62<)"' 

ill. 8£~ a: -tb:d (EiOl) 2! ... 
~ p!'lr llb!rc ..,.,., - ( 624 >"' 

u•. 9ra:A::....u .. *'. a:~ (G01)29 - '-

~~lib!llt" ..,.,., - (£>4),. 

UJ. • !!It c.::p __,., ~ 1 ot::brilr. a: 1le'l:b:d UillJ )9 

~ ?«" liter ..,.,., - ( 8<5 >"' 
lll. I!Utyll=ry1 _,.,., 0: Mtth::d (606] 34 

~ pec.llt:.r G:.t'6 ~ (6(:5) 26 .-
ill. """""' ~. g:~ (601) 29 

~ pit" llt:e:r <R"' ......,., ( 62< )26 ' 

12D. ~. a:~ (506))6 

~per Ut:e:r ..,.,., - (6tsJ" 



ill. 

m. 

UJ. 

w. 

115. 

U6. 

w. 

us. 

12>. 

l.JO. 

l.ll. 

l:l2. 

133. 

lJ.(. 

lJS. 

l.l6. 
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l"!u-8ITII"' ~ and trt.11:.8 

~~l+t=l 

~per lit:!!r 

~. 

~pet" liter 

~. 

Jsd=-cqr=- pe!r" ll tar 

2~th'j l vi.ny l ethe.r 

~per liter 

0\l.cxl::l! =. 
lid~ per li ~ 

ou~. 

ai~ per 11 tZ"r 

2~~ene, 

~per liter 

2-C\1~1. 

aic::rc:q:ranw ;::e:r liter 

4-CU.cru;:h!ny~l ether. 

.u~- per li t:er 

~. 

~c:n;,;r- pat' ll-

4,4'-o:D 

Jlld~ per liter 

4 • .c '-o::E 

m~ pe:r liter 

4,.C'-wr 

ai~ pe!:' 11 t.a" 

Oi.l::euo {a,h) a.nthr~, 

~per lit=-

~~...hare. 

lld.cro:;rzre pe.r ll t:& 

l.~idl~. 

~per litEr 

... tkrl 

oc P'e1::t1:::d (6()4)32 

l'r.;)-S ~ ( 6~ 5 ) 2'6 

a: ~ (&01,\ 29 {602) )0 

c;r:!kS, lllle'1:h::d (624} 2'6 

oc Re't1'1:rl ( 601) 2"J 

a::.;HS • ft!l'tho:l ( 6 2' 4 ) 25 

cr ll"e'th:d {so 1 J 29 

a:::.n-ts • Drtln::l. ( 6 2 4 ) 26 

a: ~..h:rl (601) 29 

a::;Ms • meth:::d { 62 4 ) 
26 

a: ~...h::rl (601}~ 
""-"" _,., (mr 
a: l!'le"t.."ai (6UJ 40 

cx:;Ms n"th:d ( 62 5 ) 26 

a; !l'et1-cd I 604 J 3 2 

a:::,M5. ll'le1:tcd ( 6 2 5) 
26 

cz: ~t.h:::d ( 6111 )9 

o::;t-E>, ~ {625)
26 

a: cr HPI.C rneth:d 1 6101Ja 

a:;k5 rt:r.'!th::d (6!~\.26 

a: !n!ctt-d {60S) )6 

0:.~ ~(525) 26 

a: l!let:h:d (608) 
36 

0:/HS ~(6~5) 26 

a: ll'lrlh:::d { &0 8 J 3 6 

G::.t1"!5 rethc:d { 625) 2fj 

a: or HPLC rreth:rl (610) 38 

~ meth:d{62S) 
26 

a: meth:::d ( 601 ' 
29 

""-"" -tkrl ( "' f' 
a: ~ (601} 29 (602) )0 

OC/l'lS h'!""...t-.:xl (626:)26 

-. 

(6Ul4o 

Ref ererce I J'B.oe No8 • l 
Pan. Jl 

1975 t.9':S 1 

"""' """""" . 

75039 

.. 
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Ae!e~ {Pe<lll! JobS.) 

1,14 14th !d. l"a.rt Jt .,._ 

""' """"""" 1975 
"""' 1 "" """"' 

f'tlr ~ te; ard lFl1 t. - """""'' -· """' -· ~t.l'o:1~ 

l.J7. l.~ a:~ (601} 29 {602!
30 {&12)40 

~~Uta- o::,+6 ~ (625)~ 

'-"· 1. 4-0id\L:::a: o:::Ls ..... i6 f a: roet:h.":de (601) n t&02ll0 {bU)40 

~parllt....r ~~{6<:5) 26 

l.J'!, J,J'~. JFU: ~ twsJn 

~pee liter" a:.;115 aetrol { 62Si X 

'"'· tn.c:hlt:::rc:d! l:.:a:x 0 l\i;i b oa: "" a: -thoi (&01) 29 

-.:1_~ per ll t:sr 

141- 1,1- D'1.d1~t:na-.. a:~ (601) 29 

~perU~ CI::/1'5 IIII!Jt:Md { 62 4 ) 21i 
r-

142. l.l-0~. a:~ (&01)2'9 

~pe:rllt::st'" ~ lte"thc:d ( 62 .( J 2G 

UJ. 1.1~ a: -th:l1 (&all n 

.;,_~ ~ litnr ~ """""' (..,' ) ,. 
lU. t;ra.nr--1.~. a:~ (6-01)29 

m~ ~llt:M- """"' """""' ( .., ' ) ,. 
·1145. 2,1(...-DidU~l. Z1t.i-!> a: rrth::d ( £0.4 ) 32 

~ pe:t' lire:r """"' """""' ( ..,, ) ,. 
U&. 1.~. a: llll!'th:X! (601) ~ 

~per llt::e.r """"' """""' ( "' l,.. -· .··~ 

147. cl.»-1,~ a;~ (601} 29 

~~llt:e:r """"' """""' ( 62' ) ,. " 
HS. t:r:a.1"e-1,3-0~ a::~ (601] 29 

~ per llb-.:r a:.Ml- (624)
26 • 

149. DJ..J.rlrln, a:~ (G0e)36 

~per ll~ """"' - (625),. 

].30. Dieth'/1 ~b'!l. -a:~(~)].( 

ll.i..cro;r- ?& u t::e:r a:.+<; _, I"'"'" 
151. l,~...hy~. a: -en3 (60<() 32 

~perllttr cr::/'lof:I~(62S} 26 

152. D1.t!'e thy 1 ~ '=" • a:~ (606)34 

ad~ per 11~ <r/><5 - ("'') " 
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P'IU!!I'ftl!'t~ an:! \r\lls 

15J. D:i-n-tutyl ~tl'!!. 

a:i~ poiC lit= 

""· Di -n-ac::ty 1 pht::he..l.. b!! , 

ai~ per liter 

155. ~,&-oW~ 2-..tny l.fi"te-
I'Dl, lfd~ par 111;2"1(" 

l56. ~.4-ouu~!. 

lid.~ prsr-ll~ 

::Cl. z. 4-Din.l. tzutol Ui'!OI!'I , 

Jlld.c::=q:r....... ~ liter 

158, 2, 6-0i.ni t.rotol~. 

ad.~~ liter 

15'31. 1.2-0~~. 
ai~ per lltm' 

l6<l. en:toJul.fBr~ I , 

ld~ per llbar 

lSL ~~11, 

a:i~ P=' ll t:er 

162:. lrO:::eul! M P.lJ.f.a. tl'l , 

~p!'!l'lltec 

lU. r:ro!ri.'\, 

~ per 11 tar 

l". brlri..na.~. 

-.!.~ P= llte.r 

165. w, lb=e-e, 

ai~ per lit= 

166. 1'1~. 

m~~u~ 

167. J'h.ot"\'!ne, 

111.1~ per ll t:er 

168. ~. 

~ pl!:r lltar 

... """ 
a: ll'li!'1:tr.d (606) H 

OC;}G ~ (625) 26 

a: llle'tJ'cd t 6D6) J.4 

~method {625) 26 

a: a.et::trrl (60.()J2 

ct:,;'fotS retl-o1 (fi.2S) 26 

a: nrth::d t 60~) )2 

a::.trs lleth::rl ( 62 5 ) 
26 

a:~ (609)J7 

c:z::,:w; llll!!'th:d ( 6 2 5 ) 2 6 

oc llll!"'t:tod (609)37 

a:/1'6 ~ (625) 26 

a::,.+6 ll'e'thcrl ( 625) 26 

a:~ (6011)36 

c:r.,.rw; lllet.ln! { 62 s ) 26 

0: ft!th:::d (60e))6 

c;;c1'e aet::hod. { 625) 210 

a: llrth:::rl ( 6011) )6 

a::.Ml -um ( 6<5),. 

a: na-tb:d (608)J6 

a::.Ml """"" ( .. 5 ) 26 

oc l!'ethcd (608) 36 

GC/I'f3 llle'th:d (625) 
26 

GC l'e""...h:rl {Gall JO 

~ ll'e"th::d ( 60:. ) 2:6 

a: or 1-FI.C reth::rl t 61 o 1 38 

~ l!'f!'th::d ( 625 J 
2 6 

a: or me 1lrih:::d { 61 o) 38 

CC/MS ~ {625) 26 

0: l'l'e'th:rl (60S J 36 

~~(625} 26 

1914 -"""""' Aef~ (~Hoe.) 
Par-t J1 

1975 

"""' 
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~t= ...--.1 tnlU 

169. ~-. 
~per ua.r: 

""· ~. 
lid~ P'C litEr 

171. ~~. 

kl.~ ~libel!:" 

m. ~~. 
~pecllb!ll:: 

113. ~. 

Ei~pe£U~ 

114. lndeno(l,J,J-cd)pyrena. 

lid~ pe:'r ll tn: 

m. l>ql~a~, 

sic ;::qr--= ~ 11 tar 

176. Heti'1:f l..mm dili:ri.do!l, 

=~ PfiC liter 

m. __,....., 
a:i~~ Uter 

171. N:l.tzcba 

~p«lltar 

179. Hli~. 

a:i c:n::q:nnB per ll ~ 

lBO. -~. 
~~liter 

liH. Jl.-fti~u.d.net. 

ai~ ~ liter 

1!2. N-fti~l..-:ine. 

~per lit!!::~: 

183. l+-+li~~. 

al.~p!!['" llt&E" 

10<. PCS-1016, 

~perU~ 

...,_. 
a:~ 1&.08))6 

OC'..I'I't$~ (OZS} 25 

cr llle'ttrrl 1' 121 
40 

~ llr't;tod ( 62 s. ) 2'G 

a:~ I'UI
40 

a:::;Mi ille"'::t'cd { &2 5 } 25 

OC eadlOO. lliUI 40 

a::,.+6 ~ ( &25} 2'6> , 
0:::: ~ {612) 40 

a:/I"B ~ {&25).2'6 

0:: OIC JF'LC lllrih:::rl. {610))8 

cx:/I'S ~ {625)
26 

oc~ (60'9ln 

a::..+s ~ ( 625} 2'6 

a: .n:to! 1601) 29 

cr.Ml ..thad ( 624) ><. 

a; Cl[" fli'tC ~ (610)):8 

""""- (625),. 

a: -.thad ( 609) n 
cr,M;"""""' (625)

26 

a: -um 16041 )2 

G:/><5 -""" ( 625) 
26 

oc JIC"t::tx:::d (604) 32 

a::;><; """""' < 62 s> 26 

a: lfet::tcd {607) 35 

a::;><; ...,., ( 625) 26 

a:~ (607)35 

a::;><; ..., ( "' ) "' 

a: ~ {607} 35 

a:,Ml- (625),. 

~~ {608)36 

"""" """"" ( 625 >" 

14th !'ki. 

""'"'""' "'"""• 

p 

• 

Jllr!!!e~ ffteg! ND!t.l 
Part Jl 

1975 UBCB 1 
1\S'IM ~th:de 

-. 
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186. Pel\-12Jl, 

~p:-o:rllbu 

181. ~L~, 

-.i~ per llb!x 

190. PC::a-12'60. 

~ per l.ibar 

ill. ~1. 

Jd.~ per liter 

19~. P'y:n!:ne. 

ai~ per 1.1 t:P.r 

195. 2,3,7.~~ 

~ 
.u~~libu 

1~6. 1.1,2,~ 

"""'· . 
-.i~ per lit& 

197. ~ttere. 
"lldc::n::qr5115 per lit~!:r 

191!1. Tol~. 

~per lit= 

m.~. 

Mi.~ pe.r ll~ 

"rNft.Z. I. LIST OF ~ '!!Sr ~ IO:lnt. J 

a:-~ {60a)36 

<>::,M; - I 1201 ,. 
a:~ (608))6 

~~(625) 26 

a: rethcd {GOa J 36 

o::,;H5 ~ { 625) 26 

oc ~ {6011):M 

~~(525) 26 

GC ~ {608) 36 

~~(625) 26 

a: ~t:h:d. (608)
36 

t%:Mi -(IRS)>< 

a:~ (608) 36 

a:.115 llet.tcd ( 62 5 ) 
26 ~ 

a: cr lPlC lmth::d {610) 38 

C<:Mi """""' I 1R s j ,. 
a: rettcd (60-4)32 

t%:Mi """""' lm),. 
a: or ~ l"''!"tlt::d ('10) 38 

a::,M;- 1«•126 

~ J~Eot:h:;W: UilJJU (625/~ 
a: J:eth::x3. ( 601) 29 

C<:Mi "'"""" I"' l ,. 
a: ftEt.'"cd (601)2! 

OC;M5 l'!"e"thcd (62-4)
26 

a: ITI:!'thcd (602) 30 

~ methc:d (614).26 

a: lflf!'th:::d (608) 36 

~ ~t:Tcd !G2S) 26 

197<1 
Pefere"'! (P!sqe folioe.) 

Part Jl 
1975 USGS l 

16"1H -· 

750~3 

' . 
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"tMI.JI!: I. LIS'T Cl" ~ 'TtST ~ tCDnt.) 

J!IP-!~ ~~ JoiOB,) 

1!74 14th ru. PIU"t. )i - ·~ 
l'J/5 \l5CS 1 

~te:" Clf"'d U"''ll.n """"" "'tnrls --· ....,. """"""' 

""'· 1,2.~. 
a: Dl!!'th::d {611) 40 

=~ per lit2r CC1MS ~(625);
26 

201. 1,1.1-Tri~~. a::~ {6011 29 

~perU~ a::.tK5 ~(624) 26 -

""· 1,1,2--'rri~. 
a:~ (601}

29 

lld~~llbi1:1: 
a.::,(!ofl h!"th::rl ( 6 2 4 ) 2'6 

''"· n~. 
a:: rct1v1 ( &0 :.1 29 

Rd.~~ lltzr a::/!'£ ~{62~) 26 
--

204. tr.i.c:t\J...r:t:t:::E cue t1 m e. a:~ (601)
79 -

I'd.~ pe:r 1i trl:r a::;Mi Trlrth:rl { 6 2 .( ) _21i 

:ros. 2,4.~1. a: '11:2t:ho3 (6().4) 32 

ai~ per ll b!!r o:./t"B l!l!!'th:rl (62 5 ) 
26 

206. V.i..ny l Chl.r::ride , a: .r-J-l:rl ( 60 ll 
29 

ai~ pee litar ""'1><5 ........., (". ) "' 

"''· Cit tJ:q::h::qlabs (~ Pl. """"" cc 
249 481 ,.. lll 

llilllg:npe per llbsr aJt;ollrt:ed -=odrl.c: acid :t'W!du::tian 256 
.,, 

"''· ~-~ 
Cas~~lO 

555 529 (2~)ll 

por u-..... Pb9'1ol.a, Jldlll~ Cbl<r'-trlc, 14MPI 2<1 582 "" 
perU-

2lll. ~ (1!!1~). 
Qss ~to;raEi'1y'Z2 

tti.lli<;nr.u per- liter 

211. ~~ t::ot:al (.t'lll Peuulf.ate di~ follr;:l.oed bf llll'!l1t.al 2if!J 476, .f.81 133 

P),~pe:r. M s..rt:l::wst:ad uc::a:tzic .ar:::1A ~ 256 .,. '"' 

OtJ~ 

~ 

"'U<rl' 

(6:21) 2 

(6111
2 

; 

, 
i 
I 
j 

I 
I 
I 

i 
I 
I 
i 

I 
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Jlediolog i Cl'l.l 

w. ~. ""'
lit= 

21.3. ~...irq tu":'l:ll:, 

FCi per ll b!!:r 

U4. ~. p:::i po!IC 

lit= 

21.5. ~ error, 

pC1 ~ liter" 

2.1£. al Jail~. p:::i 

"""litEr 
bl 22~, p:::::l. per 

lit= 

2!11. n:.t.a.l dii~:~~Cl'o"tli (lli
tarB.bl.e) • ld..l.ll t;naa 

porll<.o.r 

2ll. '%bta.l • ; dod (n::n

fll~). -.illl-
9l'lllt& per ll ha" 

220. Set~. Jd.l.li

li tl!ni per ll ter cr 
.uli~ pu liter 

221. !bbt.l I.OOl.ltile, ..u.u
~ pe.r liter 

1914 ,.,.. 
... tlrd -

J'rq:x:rtl.onoU cr lld.nt.il.l.atla'l 

J'rq:x:rtl.onoU cr sr::::lnt.ili.. tian 

=-
J'rq:x:rtl.onoU =-
J'rq:x:rtl.onoU """"= 

J'rq:x:rtl.onoU """"""' 

a:u.ullailin """"""" 

14th l!rl. 
Ref~ (~lobs.) 

Pa.r-t Jl OtJoer 
Stardanl 1!75 """ ~ ... um. """' Ml!th.::d!ll Heth::ri!! 

... 591 (75)10 (78} 24 

.... .... (75') 10 

... 601 (75)10 {78)24 

... "'" (79)10 

.. 1 .. 1 .. , (81}10 

75C43 

I 
I 
i 
1 
I 
I 
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'D'I8tZ I. LIST CF AJ'PR:JII!:D n:sT ~ la:::nt.. I 

Jefe!;'1!!f'IC'@' (PaQI! ~.) 

1'17< 14th !'l:l. Pact )1 ot}.;,, 

""" """""""' 1,75 """' ~ Par-t:er .-d lTli b9: ... tl=l ... thrl • .... chcrl • 1\STM ~th::rl91 ...,.,t_i-nj .. 

,.._ 
~J.c:~. "lleabit:r:lne tridge ~ rn 11 120 148 (606) 

2 

~ per centi-

art:a:r •t 25 "C 

OlD. 9ulffl"t::l' t• ro4J Onrvi.Detr i.e I "' 
.,. (611 r 

Dil.l.ig::n&lilll J:""C lltarr ~co "' TT7 ... •zs {623) 
2 

"""""""' ~i.e (borl ... m 
dlla:"anil.a t:o I 

""· Sul!!de (• S), milli- Tit::rlJoet:rle-i.o:ll.net feE: l.e-vels ~ 2'8<4 505 .- ..,.. 
~ p& lli:JU" than 1 lilQ pee li bl!:r I 

Me-th'jl.ere blue ~ !103 

%25. &ul!it:B (.a,a ~), 't1 t..~. i.cd1.n!r-i.t:OrtB ""' !100 us 
ad.l.li<;nJi"i811 ps:r li t:m:f 

=- Bu;;-# ...-;:tant:a ' .u.u- Q)~ (Mntitrlft\18 blue} 1S7 600 ... (11)22 

;:r- pc ll tl!r 

m. ~.~c Oa.lihnr1::rd. <;l..ais OC e lee b:CAB tz ic """ 125 {31) 25 

~ e:t:e.r 

m. '!Url>id1"' ' 1m} -~ 
205 132 m ,. 

l 

I 
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1. All ?Ose ::-eier~ :or us;::;.s rret.':cds unless ot...'-lerwise n:::rl-....e:! are to Br;:,...n, E., Sko...>gstaG: N.W., a.r.d F.:s.""r.a."l, ?1.J., "~1.o::.s :f.cr Collec:""-...iOl and. Analysis of ':Jater Sa.~les for Dissohred ~:e:ra:.S a.n.:::J. G3..ses, "U.S. GeoJ.cgica..l Survey ~~"U..-,.~ of Water-Resourc:es Inv., l:x::ck. 5 ch. Al, (19!0). ~ 
2. EPA ~-ab:e :ret."x::d. ;71ay !:e fo ... \·-d en i.n:::...'..cat..ed !)age of "Officia: ."1et:'1D'is of Analysis of t.~e Associ.ati.::m a: ctficLal A..--alytical ClEni..sts .. met.."):xis manual, Ut..'-1 ed.. (l975). 
3. Kanua.l distil.:aticn is n:::rt requ_i=ed if c::m;e:::-at:ility dat..?. en re;:;rese..."'ltative e£::11.le:l.t ~les are on ccr-~.r::;' :ile to .s.[-;o...· t...ha.t this pre~-ni...-.a.:::::-'.:' disti:J..at.ion step is :ut n;cessa....._""Y; ~..'e=, I!'drll..1a..l d..is t.i. :.:..a tio n w'i ll t::e re::ru-i-rE:ri to = esch "E any c:orrt... ""U'\le.rS i es • 

5. --
6. SDcK., K.\7. a.."'"'C ::t.~s. "M2-t...~ for Colle=ticn and Analysis of Aquatic 3iolo;ical arrl pi_c:-obiolo:;ic:ti 5._~les "U.S. ~lcgical SUr.rey Te:::...'":.niques of Water-~ Inv., b:o.k 5, ch .:;4 (13"73;." 
7. Si.""Ce t.""'.e ~.b:r-.:•e :ilteY t.ec...W.que usual:y yielCs lo;..r an:: \l'ariable re::over; fra:l chlorinate:.:: wa.ste...ate-=s, t.l-J= ~ r.et.'"::cd will t:e required to resolve any D:Jntroversies. 
B. 

9. 

10. 

ll. 

12. 

13. 

14. 

The. c..'<l9r...''"...:....'~-T ox:iC,ac::.Cf!-coloTI:Et::·-ic proce6..:::-e ::or be:nzicli..1e is av'ailable ~om t..:'le EnV:..rc~::-::.a.: ~:on. .... -:g ar:.d Sq::;.c::-::: ~ooratory I U.S. F.hviron::::Ental ?rotec:.i.on Ag~.cy I Ci!-,c:....-:nati ,Ohlo 452SC Arre.ric2.n ~~a<:....:.or'..a.l Sta!.dc......'""d on Photc:sr3.?hiC P::ccessi..""¥; Efflt.:e..."'ts, Apr. 2, 1975. Available fr'XI. M..'-;SI, 1430 3ro,adl...ay, New York, N.Y. 10018. 

Fish\a.."1, ~1.J. an::: Bn::Mn, Eugene, "Selected Met.'x:Cs of the U.S. Geolcgical survey for Analysis of Wa.stew"a"t.e.rs,,.. (1976) 0?2-'1-file ~n: 76-ln. 

Prcc.S:::·..r:es :or pentad1lorq::ohe1·ul, clll.orina.ted organic o:::rrp:>Ul'"rls, arrl pesticides can te obt.ai.ne::J. fran. t.~ En0 .. _,._U:TT'€.."1tal ltlnitori.IB an:1 S\Jpport Lal:::cratory, U.S. Envi...~tal Protection Agerc.f, Ci.n::i.~.nati, c:t>.io 45268. 

Color r.et.'--cd. (.!a·IT prcce:rlure) available ~ E:"!v:i.rom'ental 1-Dni.tor.i..ng an:J: Suf?:Jrt I..a..roratory, u.s. Envi.=orr;-e."",~l ?rotectirn Ar]enc:f, Cinci..rm3.ti, au.o 45268. 
For s.ar:-ples SUS?=C-te::: o: haV:~rrq thio::=-._ra.rate interference, ma.gnesirni chlor.icie is used as the digestion ot.alyst. In t.'-te approved test prc::cedure for cyanides, the reo::mrerde3. catalysts are repl..a.ce:: · ... rit.h 20 ::tl of a solution of 510 g/1 magnesiun chloride (MgC1

2 
·6H ... pl. This substitution will elL--:li .. na.te t."l.icx::ya.;.ate interfererce for J::ot..~ total cyanide and cyanide arrer--.a!::Jle to c.hloripa t.ion rreasur6'L'.e.flts. 

For tJ-e d.ete~tion of total r.-etals the sar:l:lle is n::::rt filtered tefore oro-:essi.nq. Because vigorot..!.S digestion prc:::cejures rna.y result in a loss of certain metals 'th.roug;;. pre::i;:a.tion, a less visoro~ t...:reat7e"1t is re:::;aTITe.....:Lod as given on p. 83 (4.1.4) of "Met.hcxis for Olenica.l Ana.l:z-"Si...s a: i·rlt.er ard W=.stes" (1974). In these instan:::es 'Where a rrore vigarcus digestion is desire:j t..re :;:rccedure on p. 82 (4.1.3) sl"o.lld l::e follo,.,ej. For the rrea.S'llrare.."'t of the n:::ble ra=tal series (gold, iridiun, os:riun, pa1ladil.Z!l, platimrn, rh:diun and ruthe.'iium) r an ac:;ua regia Gi<;est..:.on is to be St:t.stitutej as follo..rs: Trar...sfer a representative aliquot of the \oP-ll-c-b<ed sacple "!" a Griffin rea.Y.er a;-rl add 3 ml of concentrate<:: redistilled HN:J
3

• Place t..~-..e t:.2.a1:er en a st.e.Ern bat~-) ard E"V'afC'rat..e to dryness. Cool the t.:eaker a.rd cauticusly ad:J a 5 :nl OC"<r'"-....ion of am:.a regia. (Aqua regia is preo;>ared ir:treliaJ:ely l:::efore use by carefully ad:::i.ng 3 vollr.es of ~-trate1 OCl to on: volurre of c:orrentratee. :-1N;J
3

.) COve:- the teak.er wit.l-J. a -watch glass and return to the .ste.am l::a.th. Continue heating tr..e CI:J\iP......red l:::ea.ker for SO min. F..e":"c"..:e cover an:l evaporate to dryness. Cccl ard take up t...".e residue in a STB.ll quant:.i:y of 1:1 H:l. Wash cXNm t.'le t:eaker 'Wa.:ls a.rC watch glass wit.'1 distille::J. 'nla.ter and filter the s~le to :rerove silicates and ot..l-er 'insoluble material t~t co.J..:d. clog the atttrizer. MjL:St t.'le volt.J'T'e t...J sere pre:.:etenni.ned '\lalue base::3. on t.he expect.a.j rreta.l OJrce.ntratio:J.. The s.:wple is n:J.N .reaC.y for analysis. 
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15. As t.l-)e variOJ.S ~~ devices (fl.a.:Teless AA) are essentially atonic absorption te:::."m..i.ques, 

they are cor.side=2C!. t..o t:e ap;roveC test rret...'x:Cs. Met,.');:::ds of st.ane.a.=d addition are tote 

foll~ as rot.ed ~'1 p. 78 of "Met:rx:ds for C":e7l.l~l An.a.lysis of i·:ater arrl Wastes." 1974 

16. Dissolvec'! :7etals a_._v-e de.fi;;ed as t.~ose o:nsti..'b.!tue.."'lts v.hich 'Will pass <:..lu'ough a 0.45 pn 

ll'6;'.t:::.l"a-e ::il-t.er. A prefilt...--ation is ;_:::reml-ssi.tl_e ::0 :ree the sample :rae>. la...'""ger sus~ed 

soliC.S. Filt.e= ':..1-:e sa.'7Ple as soon as ?ractie2...:.. aft.c:r colle::tion !.lSLtg 'the fir;;:t 50 to 100 rnl 

to r-~.se t.".e ::il~ ::.as.<. (Glass or plastic f.ilteri.'"'lg af?3Xatus are reco.tte:tde::1 to avoid 

p::ss ibl e conta.'T-i.."~J..cn. l Discard ti-e :::cr+" _icn used to rinse the !lask arrl collect t.~ re::ruired 

volT.e c: fi:t.=.::.~ .. !>.cidi~ t.""le filtr:3.t.e w:it.'l l:l redistilled HNO~ to a pH or 2. Nor::rra.iJ.y, 
3 ml of (l:ll acid r:;er liter sh:::ul.d :t:e suf!:icie."lt to prese.......-,.re t."le ~anples. 

17. See "Atcr:1ic ;.bso~.....::.cn newslet<:..er," vol. 13, 75 (1974). Available frcm PerkirrE.hrer Ccrp., 

Mai...-.. A\te., Nor...:=...:J<., Ccn.'1. 06852 

18. Pet.~ a"ra ~ , a>-.le !rcr:1 ~·i_ '\JTJT'e.'1tal r.nni t.cr:...'"lg" ard S1.J::j_::p:)rt I.at:oratocy, u.S. Envirorm:;:tal 

Prct.ect.icn l..ge.rcJ, Ci.rx::ir .. -.ati, Chio 45263 

l9. Reccr:t-:"e~e:.: :n2t.. >-cc.s :cr ':.1-:e an."i.lvsis of silver i:1 i..NJ;ustrial ;.;ast..ew-ater!? at o:Jrl;:entrations 

of l m:;/1 anj a.C:c--.. re are .i..'"'..a.deql:.at.e .... "h::.re silY"er exists as an i.norga.'"'.ic halide. Silver halides 

sue:::, as ~":e ~..J.de a.-d c.'llori=.e are relati?elv insoluble in reaoe."lts such as nitric acid 

hlt a..-e ::::-eacily sohll:Jle in an aquEPUS buf:er of scC.il.17n thiosulfate a.n:j scrlian hyi:L-roxide to a 

pH of 12. '!"!1e:e.ic:-e, for levels of silver at:o\te 1 rn:;/l 20 rr..l of .saiT;Jle should b2 diluted 

to 100 :-d by aCCi."1g 40 ~ each of ~ ~a?s,:J 3 ar:rl Z·1 !'GOH. Starriards sh:::x:ld be pre::ared in the 

sa.'7e rra..-v-er. For levels of silver belcQ ! r.g/1 t.~ re:::aw.errled rret:'Xrl is satisfac-...ory. 

' 20. An aut=ated hyd=azine reduction :net."cC is availoble !ran the EnvirorTT€1otal 1-bnitoring ard 

~ lab:Jrat.erj, U.S. EnviroriT'ental Prote::tiorl ~ercy, Cin::inrati, Ohio 45268. 

21. 

22. 

23. 

24. 

A nunter of sue..~ S)'Sta':'.s manufact:urro by varicus ~..ies are o:ttlSidere:::l to be o:rrparable 

in t.':eir ~rio.r':':".ar:ce. In ad.Gition, a.rot.'"£r tec.'"lr'.iq...le, ba.sed on CCl!ih;.stion-rretl'.ane detectio.:1. 

is also ao::epta.ble. 

Goerlitz, D., Ill:"o.<n, E., 'Meth:rls for Analysis of Organic Substarces in ;later": U.S. 

Geo:to:iic.ll Survey Te:::llnlljues of Water-RescUrces Inb. , b:xJk 5, ch. A3 ( 19 72) 

R.P. Mli.scn a.rd R.G. kl<m3n, "Direct Dete.."lninatiDn of Elenental P~ by G>s-Liquld 

Cu'rneto:J=r"•y," "Jolrnal of D=rato:J=['i;y,• vol. 47 1 N:J. 3, Jx.l· 421-426 1 l970. 

'Ihe net."cd found on p. 75 treaSures only the dissolved portion while the neth:rl on p. 78 

measures only ~. Therefore, the 2 results IIUSt be added tcgether to cbtain "total". 

25. ·Stevens, H.H., Fick, J.P., arrl &rcot, G.F., '"Water Tarperablre- Influential Factors, Field 

HeasurE<Tent and Data PresentatiDn; u.s. Geolo:Jical SUrvey Techniques of ;later Resources 

Inv., l:x:ok 1 (1975) .• 

26. EPA interi;n rrethxls for analysis of organics in rrunici:pal a.rd in:Iustrl.<ll wastewater by GC;US 

purse ard L'Op (""th:rl 624 ard rrethylene chloriDe extraction (folethcd ~25) procedures are 

available fran the Enyin:orJrental Jobnitoring ard SlJH:Ort IM:oratory, U.S.E.P.A., Cin::innati, 

ChiD, 45268. Direct Aqueous .inje::tion is to be used in these OC;US procedures for all ~ 

that exceed 1000 micrt:gnllllS per liter. Dichlcrcxlifloorcrrethane sh:Julrl be analyzed by the 

interim gas c!ormatcgraphic meth:rl 601. For differentiation between isarerlc pairs anthraDOr.e 

an:l ?'=thre!'.e, ch..rysenfl and benzo(a) anthracene, an:l benzo (b) flooranthene ard renzo 

(k) floorant:Jene use rreth:rl 610 of polym:clear aranatic hycir=l:x:Jns. "Interim foleth:rl for 

Benz id.i..re arrl its Salts in ~t.e...ater11 iB available fran the Envirorrrental 1-bn.i tor ing ard 

&;:port IM:orat=y, U.S.E.P.A., Cin::innati, Chlo, 45263 (lliSlrCI). 

27 • 'llie l:nd=tively COq>led Flasma Optical Thlission Sf"'C\\a-etric Methcd (ICP) is available fran 

the Envi.ror,:rental ~taring and Su;;::p::Jrt Laooratory, TJ,;3.E.?.A. Cincinnati, ctlio 45268 
(EHSL-CI). ' 

28. folethcd 507 for Cartx:.0.aceou.s Biochemical Oxygen DBmr,d (BOO carrona=us) is available fran 

the Elwucncental 1-X:lnitoring a.rd Support Lalxlrat:Gry, U.S.E.P.A. Cincinnati, mw 45268 
(E}'oSirCI) • 

! 
I 
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:9. Inert gas j)urge, follo..e:.:l by gas c..l-rramtcgr~ wit.~ halide specific detection 
(ii1te::"irn rret.""'.cd. 601} , available fran EMSL-CI. 

30. 

31. 

L'1e....~ :;as ?U---ge :ollo..e3 !:Jy gas chruna~phy ard photoionization detection 
(int.e.Yi.:-:1. r:et.h::d 602), available f:un EMS"".L-CI. 

Irert gas pu...--g.e :folla...ej by gas chro:rat:ographic ~ation and det.ec:U.on with fla:re 
ioni.:.a.t...:.on detector (interim rret.l-:c:d 603), available fran EMSL-CI. 

32. Met."Yler:e chloriC.e extraction, follo..ed by gas c..'">.ranatography with fl.arre ionization or 
ele.:::;-<-._"'"'Cn ca?ture de-"".....ection (interim rret.l-x::d. 604), available fran EMSL-CI. 

33. Chlorcfo:c:t ex+-.....rac-:ion follo..>ed by oorcentratian an:J. high perfo::r;rence liquid chrrrna.tography 
(HPl.C) wi t.1 elec--roc.'1Emical detec:tian (interi.rn. rrethcd 605) , available fron DtsL-CI. 

34. Met.'"'lylene chloride ext.-'acticn folla...eJ. by gas c.~tcgraphy with flame ionization or 
ele:=--~~:1 capc.:.re det.e.::"'"..ion (i.nteri"Tl rretJ.:tcd 606), available fran EJ'-fSL-CI. .. 

35. Met.>-:ylene c.~oCC.e e..>;:;t=ae"':-ion :ollo..B.:i by gas c.h.rurato:;raphy with n.it...~en-p-OOspOOrous or 
re.::uc:~Y"E Hall Ce~....8rs (interim rre'" ...... lx::d. 607), ava.ilable =ran EMSL-CI. 

36. M2t.""rjle..'1e c."'tlo:-iCe ex'"~~....:.on fall~ by gas c!1rcrratcg.raphy with elec:-"'-:on capture or 
halcge..'l. sreciii.c det.e:::+....ion (.interir:1 rret...~ 608), available fra!! fri"S.....r-CI. 

37. .Met...~.yle.."'le c.llloride e.'<""-.....>-ac+-....ion follo.-.Bd by ex&..ange to toh1e.'1e, gas ch.rcrratography with 
fl.a.-:-e ior..izaticn det:e:tio.'l. (interim neth:x:l 609) , avaiJ...a.ble fran EMSL-CI. 

38. Meth'.{le..r-e chloriCe ext..-action fol.loNed by HPLC wit..'1 fluoreserx::e or UV detection; or gas 
CJ'..rcrL"Bt.cgraphy {inte!'"i."n rreth:::d 610), available fran EMSL-C.I. 

39. Methyle.'le chl=ice extraction foile-d by gas chrrmto;raphy wit.'l halcge,r-specific 
detector (interi.rn rrethcd 611) , available fran El-l.SL-CI. 

40. Methyle..'l.e chloride extraction fall~ by o:::ncentraticn, gas chrana:tcgraphy with electron 
capture de~....ion (interim m:thcd 612), available fran EMSI.M:I. 

41. Methyle.-e c.Uoride extraction foil~ by' transfer to hexane and capillary c:olunn gas 
ch...rcr:-ato:;=aphy/rna.ss S?=Ctrn'etry w-ith electron i.rrpact ionization (interim m:thcd 613), 
available frcrn D'..SL-CI. 

42. Mic~biological Het..'-Jods :or !-'f.onitori...ng the fu'Vi....~t (Dece:r±>er 1978) available for the 
EhvL.--on::-e.'"1tal ~tori..P.g and Support I...al:xJratory U.S. E.P .A. Cincinnati, Ohio 45268. 
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Appendix III: t-Test Levels of Significance 

Values of tjor CiL'm Probability Uvtis 

Degrees of 
Freedom .1 

1 3.078 
2 1.886 
0 1.638 
4 1.533 
5 1.476 

6 1.440 
7 1.415 
8 1.397 
9 1.383 

10 1.372 

11 1.363 
12 1.356 
13 1.350 
14 1.345 
15 1.341 

16 1.337 
17 1.333 
18 1.330 
19 1.328 
20 1.325 

21 1.323 
22 1.321 
23 1.319 
24 1.318 
25 1.316 

26 1.315 . 27 1.314 
28 1.313 
29 1.311 
30 1.310 

40 1.303 

60 1.296 

120 1.290 

L\ "" I 1.232 

/ 

degr~~s of freedom= n-1 

Probabilily of a Larger Value 

.05 

6.314 
2.9:!0 
'). ;s-53 
2.13~ 
2.015 

1.943 
1.895 
1.860 
1.833 
1.812 

1.796 
1.78.::: 
1.771 
1.761 
1.753 

1.746 
1.740 
1.734 
1.729 
1.725 

1.721 
1.717 
1.71-4 
1.711 
1.708 

1.706 
1.703 
1.701 
1.699 
1.697 

1.684 

1.671 

1.661 

1.645 

.025 .01 .005 

12.706 31.3~1 63.657 
4.303 6.965 9.9~5 
3 1 s~ ·;r4~il ~._]; s s.i!"Ri 1 

2.776 3.747 4.6\14 
2.571 3.365 4.032 

2.447 3.143 3.707 
2.365 2.998 3.499 
2.306 2.806 3.355 
2.~6~ 2.8~1 3.250 
2.228 2.764 3.169 

2.201 2.718 3.106 
2.179 2.631 3.055 
2.160 2.650 3.012 
2.145 2.624 2.977 
2.131 2.602 2.947 

2.eo 2.583 2.921 
2.110 2.567 . 2.898 
2.101 2.552 2.878 
2.093 2.539 2.86! 
2.086 2.528 2.8-!5 

2.080 2.518 2.831 
2.074 2.508 2.819 
2.069 2.500 2.807 
2.064 2.492 2.797 
2.060 2.485 2.787 

2.056 2.479 2.779 
2.052 2.473 2.771 
2.048 2.467 2.763 
2.045 2.462 2.756 
2.042 2.457 2.750 

2.0~1 2.423 2.704 

2.000 2.390 2.660 

1.984 2.358 2.626 

1.960 ~~.326) ~27·'~). .... 

use for one-tailed 
t-test 

(TOC, TOX, specific 
conductance) 

use for two-ta~ler 
t-test (pH) 
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Appendix IV: EPA's RCRA Regulations 

Subpart F-Grou<>d-Water Mon~oring 

§ zt;S.!>:l App<>=blllty. 

(a] Wi'...'"tin one year after the effecti\-e 
date oi these regula lions, the o'H!Ier or 
oper-ator of a sur!' ace L"npound..ment. 
landfill. or land treaL"'TTent facility which 
iJ: used to manage hazardous waste 
must imp!ement a g:ound-water 
toonitof ... 'l.g prog:am capable of 
deterrr.ining L~e facility's lmpact on the 

tq1•<>li!y of g:-cund water in Lhe 
uppermost aq'Jifer underlying the 
facility, e:x.~e?t as § :65.1 and para g. a ph 
(c) of this Sec :ion provide oL~erwise. 

(b) Except as paragraphs [c) and [d) of 
thls Secticn ~rovide oL'i-J.eT'r'.ise, the 
owner or ope:-ator must install, operate, 
and r;:ai.ntain a grou..'1d-water monitoring 
systc::n whic~ meets the requlremenls of 
§ :65.91, ar:d must comply with 
§ § Z65.9Z-2.65S-f. This ground-water 
monitoring program must be car.ied out 

:during the active life of the iacility, and 
·for disposal facilities. during the post· 
closure care period as well. 

(c) All or part of the ground·water . 
· monitoring requirements of this SubpB.rt 

may be waived if the owner or operator 
can demons !.rate that there is a low 
potential for rni~ation of hazardous 
waste or hazardous waste constituents 

· from the facility -..ia the uppermost 
aquifer to water supply weUs (domestic.. 
industrial. or agricultural) or to su.."!"face 
water. This Cemor:stra:.ion must be in 
v..Titing, and :m . .:st be kept at L.1.e facility. 
This der:1or.straticn must be certified by 
a qualified geo1ogi::;t or geo:echn.ical 
engir.eer and mu.st _establish t.he ; · 
following: ' · ·· · · ... ,,_ 

(1) The pote!1tial !or =DSia tion of 
hazardous waste or ha.zard::;us waste 
constituents from the fadi!y to the 
uppermost aqulfer, by an evaluation of: 

(i} A water balance of precipitation. 
evapotranspiration, r'Jnoff, and 
l:n.filtration; and 

(ii) L~nsaturated z_9ne characteristics 
{i.e .. geolcgic ~ate~als, physical · 
properties, a:1d deplh to grour.d ~ater); 
and ·· · 

(2) The potential for hazardous waste 
or hazardous waste constitue!:ts which 
enter the uppermost aquifer to migrate ·
to a water supply well or surface water, 
by an evaluation of: -

(i} Saturated zone characteristics [i.e .• 
"geologic rna teria!s, physical properties, 

and rate of ground·water flow); and 
(ii) The proximity of the facility to 

water supp;y wells or surface water. 
(d) li an owner or operator asswnes 

(or knows) that ground-water monitoring 
of indicator parameters in accordance 
with 1§255.91 and Z85.9Z would show 
atatist.ically significant increases [or 
decreases in the case of pH) when · 
evaluated under§ Z85.93{b). he may, 
lnst.al.L operate, and maintain an 
alternate ground-water monitoring 
system (olher than the one described in 
§ ~ 26.5.91 a::1d 265.92). U the owner or 
operate~ decides ta use an alternate 

ground-water monitoring system he 
must: 

(1] \Vi thin one year after the effective 
date of these regulations, St.!bmit to the 
Regional Ad...'"ninistrator a specific plan, 
certiGed by a qualified geolcgist or 
gea(echnical engineer. which satisfies 
the requirements of! 253.93(d)[3), for an 
alternate ground·water monitoring 
system; 

(2) ~at later than one year after the 
effective date of these regulationi, 
initiate the determinations specified in 
§ 253.93(d)(4): 

(3) Prepare and submit a written 
report in accordance with! 265.93[d)(5): 

(4) Contir1ue to make the 
determir.ations specified in 
! 265.93[d)(4) on a gu•rterly basis until 
final closure of the facility; and 

(5) Comply with the record.keeping 
and reporting requirements in 
§ 255.s.J[b). 

§ 265.91 Gro.und-water monltor!ng · 
system. 

(a) A ground-water monitori.."'lg system 
must be capable of yielding ground
water samples for analysis and must 
consist of: ~ 

(1) ~1:::nitoring wells (at least one) 
installed byciraulkally upgradient (i.e., 
in the direction ci inc:easing static 
head) from the lL'Tlit of the waste 
ma...-1agement area. Their number, 
Ioc.c:tions, and dEpths must be sufficient 
to yield ground-water samples that are: 

{i) Representative of background 
ground-water quality in the uppermost 
aqu.jfer near the facility; and 

{ii) ~ot affected by the facility; and 
{2] Monitoring wells [at least three] 

installed hydraulically downgradient 
(i.e., in the direction of decreasing static 
head] at the limit of the waste 
management area. Their numb"ef~·
}ocations, and depths must ensure that 
they immediately detect any statist..icaUy 
significant amounts of hazardous waste 
or hazardous waste constituents that 
migrale from tb.e waste management 
area to the uppennost aquifer. 

(b) Separate monitoring systems for 
eac3. waste management component of a 
facility are not required provided t1:::at 
provisions for sampling upgradient and 
downgradient water quality will de~~ct 
any discha:-ge from the waste 
management area. · 

(1] ln t..he case of a facility consisting 
o! only one surface impoundment, 
landfill, or land treatment area, the 
waste management area is described by 
the waste boundary (perimeter). 

(2} In the cast! of a facility consisting 
of more than one surface impouncbJent. 
landfill. or land treatment area, the 
waste management area is described by 
an irna~inary bound::J.ry line which 

circumscribes the several waste 
management compone:1ts. 

{c) All monitorir:.g wells must be cased 
in a manner that maintains the i..i.~e:..... :tv 
of !.he monitoring "'.veil bore hole. Th;s -
casing must be screened or peri"ora~ed, 
and packed wiL'"t grave! or sand ·.vbe"!'€ 
necessary, to enable sampie col1e::::;on 
at depths where appropriate a~w.:er .. 
now z.cnes exist. The annular space [i.e., 
the space b€tween the bore hcle and 
well casing) above the sampli..i.g depL1. 
must be sealed with a suitable ma:eri2.l 
(e.g .• cement grout or bentonite sl-..:.r.:_;} to 
prevent contamination of samples ar.d 
the ground water. 

§ 2"65.92 Sampt!ng z:Kf :maiJSls, 

{a) The owner or operator must ob:air: 
end arialyze samples from L'":!e i::-:sL?.::ed 
grounO--water monitoring system. The 
ov-."Tier or operator must develop and 
follow a gronnd-water samp!bg ar:d 
analysis plan. He must keep this plan .at 
the facility. The plan must include 
procedures and techniques for: 

(1] Sample collection; 
(2} Sample preservation and shipment: 
(3) Analytical procedures; and 
[4) Chain of custody centro!. 

ICommenL· See "Procedures Mer.-ca! Fer 
Ground· water Mof!JtorinQ' At Sc!id 
Waste Disposa! Fe.cilitie;," E?A-530/ 
SVl-611, Au~...Jst 1977 and "~fet::ods :"or 
Chemical A.11alysis of \Vater and 
Wastes," EPA-&J0/4-7g......ozo. ~iarch 
1979 for discus~ion~ of se.~;:!i.."'":.; a:1C 
analysis procedures.) 

(b) The cv.:ner or operator rr:ust 
determi..ie t.~e c.::;r::cen::at!::::: or va~:..:e cf 

'·the followir.g para:neters. i.r1 ~rou:cd
water samples in accorc!a::ce wi:...'; 
paragraphs (c] and (C) of lhis s:ect!c:-:· 

(1) Parameters charac~::::izi;;g :he 
suitability of L'":!e grOu..r,d wa:er 2.s a 
drinking \Vater supply, as spec!fie::" in 

. Appe:1di.'< IIJ. 
{2) Parameters establishing gr-ound-

water quality: · 
(i) Chloride 
(ii) !:on 
(iii) \~a:-~sanese 
(lv) Pheocls 
(v] 5odi= 
(vi] 5cifate 

-.-

[Comment.- These paramett:-s a.'""e to l.Jc 
used as a basis for cc~pJrison i.:1 the 
event a ground-water quality 
assessment is required unc..ier 
t 255.93[d).) 

! (3) Parameters used as ir.dicators cf 
ground-water contamin.Jt~on: 

[i) pH 
1 (ii) S~ecific Conductance 

(iii} Total Organic Carbon 
(iv) Total Organic Halogen 

. {c)(1JFor all !:10nito::-i:-:lj \..,ells. L~e 
owner or operator must establis~ ir.it:. ~ 



back:;round con centra Lions or vaJues of 
all parar.1eters specc:led i.I'l paragraph [bJ 
of this $.;;c!Jon. He :::cust do :.his 
qun.:-t.2rly for one year. . 

(::]For esc!:! oi : .. he indicator 
par3r.::eters spec:.:ied in paragraph (b](3J 
of t::.;s S.;;cjo:J.., at least :our replicate 
measi..!.Je::neni..S :::Just be obtained for 
each sa.Dple and Ge Lrcitial !::Jackground 
ari!h~elic ::nea:1 and Yaria.."lce must be 
detcrrni.:;ed by ;JOoli.r:g tbe replicate 
measurements for L~e respecUve 
parameter concentralion.s or values in 
samples obtaL"'!ed from up-gradient wells 
duri:-:g tbe Erst year. 

(d) :Vter L~e fi.---st year, all monitoring 
wei!s must be sampled and ilie samples 
anal ned hit.b t..~e foilov.i.'"lg h-equendes: 

{1) Samples coilec!ed to establish 
grcG:ld-water quality must be obtained 
and ana i:--zed for the parameters 
speciiied in paragraph [bJ(Z) of this 
Section at least annually. 

(2] Samples. coUected to i."1dicate 
groGnd-water contamination must be 
obtained and analyzed for the 
porameter-s speciO.ed in paragraph [b)(3) 
of this Section at least semi-annually. 

(e) Elevation of ~e ground-water 
sur{ace at eac:t motU loring well must be 
determined each time a saCJple is ' 
obtained. 

§ 2 6 5. 9 J ?rep a:ra bon, ev1lua tion, an<i 
re:sponse. 

(a) \V!L'--.in one yea; after the effective 
date of these regulations, the owner or 
operator must prepare an outline of a 
ground-~o".·a ter quality .:.ssessment 
prograil. The outline must describe a 
rnore comprehensive g:round-waler 
monitoring progra=J. (t.b.ao that described 
in §I 2S5.91 and 2S5.92) capable of 
deterrni~: 

(1) \Vbetb.er hazardous. waste or 
hazardous waste constituents have 
entered Lhe ground water. . 

{2) The rate and extent of migration of 
hazardous waste or hazardous waste 
constituents in tbe ground water: B...'l.d 

(3) The concentrations of h.azardou.s 
Waste or hnzardaus waste constituents 
in the ground water. 

(b) For ~acb indicator parameter 
apeci!ied in ~ 2G.5.92(b](3}. the owner or 
operator must calculate t..~e arithmetic 
mean and \'ariance. based on at least 
four replicate meas'J:-ernents on each 
aample. for each well ::norutored in 
accordance with § ZS.S.92(dJ[ZJ. and 
compare tbese results with its initial 
background ari&.metic mean. The 
comparison mwt consider il1dividually 
each of tb.e wells in tbe monitoring 
Jyste::n. and must use the Student's 1-test 
at the 0.01 level of significance (see 
Appendix !VJ to Cetemtir.e statistically 
libnificant increases (a ad decreases, in 
the case a( ;JH) over i.n.it1al background. 

(c}[:) lf the comparisons for the 
upgra6e.'1t wells made under paragraph 
(b) of L"lis Section show a significant 
incease (or pH decrease], the owner or 
operator :nust submit this information in 
accordance with § Z65.94[a](2)(ii). 

(2} II ~e comparisons for 
dow:::.gmc"/ent wells made under 
paragraph {OJ of this Section show a 
sig!1irlcant increase (or pH decrease}, 
the O¥r-ner or operator must then 
immediately obt.aiJl additional ground
water sampies from those do~-""Tadient 
wells where a significant difference was 
detected. split the samples in two, and 

. obtain analvses of all additional 
samples to determine whether the 
significant difference was a result of 
laboratorv error. 

{d)(1) If tbe analyses perionned under 
para~r-3ph [c)(2) of this Section confi= 
the sigr:.i.B.cant increase (or pH 

.decrease), the owner or operator must 
provide written notice to the Regional 
Administrator-within seven days of the 

·. date of such colli'innation-that the 
facility may be affecting ground-water 
quality. 

(2) Within 15 days after the 
notification under paragraph (d)[l) of 
this Section. the owner or operator must 
develop and !ubmit to the Regional 
Adrninist::r-ator a specific plan, based on 
the outline required under paragraph (a) 
of this Section and certified by a 
qualified geologist or geotechniCal 
engineer, for a ground-water quality 
assessment program at the facility. 

[3) The plan to be submitted under 
§ 255.90(d)(1) or paragraph (d)(2) of this 
Section must specify: 

(i) The number, location, and depth of 
wells: 

(ii) Sampling and analytical methods 
for those hazarrlous wastes or 
hazardous waste constituents in the 
facilit\"": 

(iii] ~Evaluation p!ucedures, including 
·any use oi previously-3alhered ground
water quaLity information: and 

(iv) A sC.::.edule of ir:r.plementation. 
{4) Tbe ov.rner or operator must 

implement the ground-water qualitY 
assessment plan wb.ic..l-:1 satisfies the 
requirements of paragraph (d)(3) of thU. 
Section. and. at a minimwn. determine: 

(i) The rate and extent of migration of 
the hazardous waste or hazardous 
waste ·:onstituents in the ground water; 
and . 

(ii] The concentrations of the 
hazardous wa~te or hazardo~ waste 
constituents in the ground water. 

{5) Tht:: owner or operator must make 
his first determination under paragraph 
(d](4] of thi~ Section a& soon as 
technically feasible, and. 'Nlthln. 15 day5 
after that de~ernUnatioo. submit to the 
Regional Adr:1L'1istrator a written report 

containing an as.aes:sm~nt oi :be gr-ound-
water quality. . . -. . 

(6) lf the owners or operator 
determines. based oo. :be results of the 
first determination ur1.Cer para&ap2 
{d)(4) of this Section. t.i-:tat no hazardol:S 
waste or hazardous waste constituents 
from L"le facillty have entered tbe 
ground water, then be may reins~a:e the 
indicator evaluation program desc:-,bed 
in§ 26S.92~and paragraph [b) of~ 
Section. U the owner or cper-ator 
reinstates :.he indicator evalu.at:on 
program. be must so nonfy the Regjonal 
Administrator in the report subm.J.tteci 
under paragrap!:l. (d)(5} of this Sedan. 

(7] If the O¥r"Tier or operator 
determines. based on the fu::st 
determination under paragraph [d)[.;) oi 
this Section, that hazardous was~e or 
hazardous waste constituents from L1.e 
facility have entered U:le ground water, 
then he: • 

[i) Must continue to make the 
determinations required under 
paragraph (d)(4) of this Section on a 
quarterly basis until final closu."e of the 
facility, tf the grou.'1d-water quality 
assessment plan was implemented prior· 
to final closure of the facilitv. or 

{ii) May cease to make the 
determinations required under 
paragraph [d)(4) of this Section. if the 

·ground· water quality assessment plar. 
was implemented during ~post
closure care period. 

(e) Notwithstancl.ing any other 
provision of th.is Subpart. any grot!.:!d
water quality assessment to saLsfy L1e 
requirements of§ 25S.93{d)(4J v.·l--Jcb is 
initiated prior to fin.al closure of the 
facility must be completed and re~orted 

· in accordance with ! Z53.93(dJ(5). 
(0 Unless the ground water is 

monitored to satisfy tbe requirements oi 
§ 255.93(d)(-1), at least annually '.be 
O\V!'ler or operator must evaluate tbe 
data on ground-water surface elevatior.s 
obtained under§ 265.92(e) to deter.:a.ir.e 

: whether the :;equ.irements under 
§ 26S.91(a) for !ocatir:.g the ::::too..i:c~-'3 

·._wells continues to be sa tis:1eC.. I! ~e 
evaluation shows 1.bat § 25.5.91[<>) is :10 

longer satisfied, L\;.e oh-ner or ope:a~or 
must immediately rnoCi.fy the nL~J::~er, 
location, or de;JL,_ of the rno:c.itori.::.g 

· wells to bring :....~e ground-water 
monitoring system into cor.1pliance wi'.h 

. this require!Tl.C!lt. 

1265.94 Re-cordke-e~ and reportlng_ 
{a) Unless the ground water is 

monitored to satisfy the rewu•reme!"lts of 
J 265.9J(d](4). the o~-ner or operator 
must: 

(1} Keep reCDrds o( L'1e analy,es 
required in ~ .265.9:(c) and [d). the 
associated ground·,.. a tcr surL:J.ce 
elevations required in§ :G5.92:e), and 



the eva:uations requi.rt'!d in§ 265.93(b) 
th;-ough.cut t....le acttve life of :be facility, 
a.1.d. for disposai fac:lities. th.rousbout 
the post-closure care period as well; and 

(.:]Report t~e follmvin,g ground-y.,·ater 
mor.i\on::.g !:-.formation to t.1e Regionai 
Ad minis tra tor: 

(i) During the Erst year when initial 
beck~rou:1d c:mc~ntrJ.lions are being 
est3.~Lshed for !.he facility: 
cor . .:en~ratior:s or values oi the 
parometers listed ill i ::65.9:(b)[1} for 
each grou..id-water :nonitoring well 
withi:l '!5 days after completing each 
quarterly anal:.'sis. The owner or 
operator ::lust separately identify for 
ead:. mon:toring well any parameters 
whose conce:-~L-at!an or value has been 
found to exceed :...1e maximum 
co:1tarninant levels listed in Appendix 
ill. 

(ii] :\.r~'1ually: conce:.tlrationa or values 
of the para.meters listed in ! 255.92(b)(3) 
for eac!J grou:1d-water monitoring well, 

-alor:g with the req-uired evaluations for_ 
these parameters under j 265.93(b). The 
ov.'Tier or operator must separately 
identi!"y any significant differences from 
in:tiai backgiound fouJ1d in the 
upgrac!ier.t we!ls, L'1 accordance with 
§ 265.93(c}(1). Duri:1g L.1.e active life of 
the facility. this information must be 
sub::--J:ted as part of tbe annual report 
required under ~ 265.75. 

(iii) As a part of the a!LT'lUal report 
required under § .265.75: results of the 
e\'a]ua ticn of g:-ound-wa ter surface 
elevations u.nc:!er § 265.93(f), and a 
description of the response to that 
t;\'aluation, where applicable. 

(b] lithe g:ound water is monitored to 
~atisfy the requirerrients of 
§ .Z65.93\d)(4), lhe ov.'!ler or operator 
r.;ust: -

{1) Keep records cf the analyses and 
evaluations specified in the plan. which 
satisfies ·~e requi.rement.B of 
§ 265.93(c!;~2), throughout the active life 
of the fac1!:ty, and, lor disposal 
facili~ies. throughout the post-closure 
care perioG as well; and 

[2) Annually. ur..~il final closure of the 
facility, submit to the Regional 
Administrator a re:;Jort containing the· 
results of his ground-water quality 
assess:ne:1t program which in-cludes, but 
Ia not limited to, the calculated (or 
measured) rate of migration of 
hazardous waste or hazardous waste 
constituents i.n the ground water during 
the reporting period. This report must be 
submitted as part of the annual report 
required under § 265.75. 

A ppe od.ix IV-T e. hi f 1X Si gn.ific.a oc.e 
A.J. r-equired in§ :e.s.93(~) t.>:!e oW"ner or_.

operator must u!l:e the Student's t-test to 
determine statistically sJgntfi:::ant changes in 
the concentration 01" value of an indicator 
parameter in periodic ground-water samples 
when compared to the Lrutial background 
concentration or value of that indicator 
f!aramett:r. The comparison must consider 
individually each of the we.i.ls in the 
monitoring system. For three of the indica.tor 
para.m(!!eM (1pt:cific conductance, total 
organic c.arbon. and total organic halogen) a 
t.ingle-tailed Student's t-lest must be used to 
test at tbe 0.01level of significance for 
significant increases over background. The 
difference test for pH must be a two-tailed 
Student's !-test at the overall 0.01level of 
aignifican~. 

The student's t-test involve-s calculat.ion of 
the value of a t-s.tatistic for each comparison 
of the mean [average) concentration or value 
(based on a minimum of four replicate 
measurements] of an indicator parameter · . ._ · 
with its initial background concentration or" ~ 
value. The calculated value of the !-statistic 
must then be compared to the value of the t-

. statistic found in a table fort-test of 
significance at the specified level of 
significance. A calculated value oft wh.ich 
exceeds the value oft found in the table 
indicates a J.1stistically significant change in 
the concentration o.r value of the indicator 
par!!£'.eter. 

Fonnulae for calculation of •..he !-statistic 
and tables far i-t.esl oi s:gruficance can be 
found in most :...'1troductory statistics texts. 
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1.0 INTRODUCTION 

Ground/Water Technology, Inc., (G/WT) has undertaken a 

groundwater investigation at the Fisher Body Division facility in 

Elyria, Ohio. The investigation is comprised of a program of 

permeability testing and groundwater sampling of existing 

monitoring wells leading to a hydrogeologic evaluation of the 

sludge basins on site and an assessment of potential subsurface 

contamination. 

In compliance with Ohio EPA Hazardous Waste Rule 3745-65-93, G/WT 

acting as authorized representatives for General Motors 

Corporation, Fisher Body Division, HWFAB Permit *02-47-0192 has 

undertaken a groundwater quality assessment. The plan was 

prepared and approved in conformance with the requirements for 

preparation, evaluation and response under the hazardous waste 

rule cited above, 

The purpose of the groundwater assessment program was to 

determine as specified under Rule 3745-65-93 (A): 

1.) Whether hazardous waste or hazardous waste constituents 

have entered the groundwater; 

2.) The rate and extent of migration of hazardous waste or 

1 
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3.) 

hazardous waste constituents in the groundwater; and 

The concentration of hazardous waste or hazardous waste 

constituents in the groundwater, 

The G/WT investigation and !:eport is based upon our proposal to 

GMC Fisher Body Division and our submittal to the Ohio EPA on 

their behalf dated August 1984. The scope of the work was 

refined and revised based upon the comments of the Ohio EPA, 

specifically, the addition of analyses for volatile organic 

contaminants and analyses of samples of the lagoon underdrain 

water. Field work was initiated October 17, 1984. 

This report presents the results o£ G/WT's investigations. It 

describes the hydrogeologic regime in the area of the sludge 

basins and the extent of subsurface contamination as determined 

by the pre-existing monitoring wells. 

1.1 PROBLEM DEFINITION 

The GMC Fisher Body plant is located in Elyria, Ohio, in an are~ 

of large industrial production plants. The plant produces 

finished parts for automobiles; including painting, metalworking 

and chrome-plating operations. Production wastes are pumped as a 

sludge to three settling basins on the southeaste.rn part of the 

property. Chemical analysis of the sludge shows it to be non-

2 
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i . . bl 1gn1ta e, non-corrosive and non-reactive. The sludge generally 

contains high levels of chromium, copper, iron, nickel and zinc. 

.The sludge is generally 10% to 30% solids by weight. High levels 

of organic carbon and oil and grease may also be encduntered. 

The three lagoons are constructed side by side. Each lagoon is 

200 feet wide by 500 feet long. Solid material settles out of 

the sludge mixture and the lagoons are periodically cleaned out. 

Six monitoring wells were placed around the lagoons in 1981 in 

compliance with RCRA regulations. 

The location of the sludge lagoons on the property are shown on 

Figure 1.1. Locations of existing monitoring wells are also 

shown on this figure. Each lagoon.is approximately 6 feet deep 

and has a graded sand and gravel filter at the base of it leading 

to a drainage field. The drainage field consists of a 6-inch 

diameter tile laid in a trench beneath the bottom of the basin. 

Lagoon #1, the northern lagoon, was placed in operation in 1971. 

Lagoon :112 was placed in operation in 1972. Lagoon #3, the 

southern lagoon, was placed in operation in 1974. All lagoons 

are believed to be functioning properly at this time. Each 

lagoon has been cleaned out at least twice over the life of the 

lagoon. Figure 1.2 shows the construction details of the sludge 

lagoons. 

The GMC Fisher Body Division currently has .a groundwater 

monitoring program in existence in accordance with Ohio EPA 

3 
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Hazardous Waste Rule 3745-65-92. The program consists of six 

monitoring wells around the sludge lagoons. The locations of the 

wells are shown in Figure l.l. The wells vary in depth from 15 

to 129 feet. Well P-4 has been broken and is inoperative. 

Four of these monitoring wells, P-1, P-2, P-5 and P-6 satisfy EPA 

requirements of one upgradient and three downgradient wells. 

Consequently, only these four wells have been sampled 

historically to satisfy Rule 3745-65-92 requirements. 

Significant variations in the indicator parameters (pH, specific 

conductance) as determined by the Student t Test have initiated 

the need for this additional groundwater quality assessment 

program. 

2.0 FIELD PROGRAM 

The field program of the groundwater quality assessment 

investigation at the Elyria, Ohio, facility was outlined in our 

proposa 1 to GMC Fisher Body Divis ion. The program consisted of 

collecting groundwater samples from all existing monitoring wells 

and the lagoon underdrain system. The samples were analyzed for 

background data and for hazardous waste constituents used in the 

facility. Additionally, all existing monitoring wells had 

constant head and/or falling head permeability tests conducted on 

them . The static groundwater levels were recorded for all 

monitoring wells as part of the data gathering process. The 
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specific methodology applied in this program is detailed below. 

2.1 GROUNDWATER SAMPLING 

Groundwater samples were collected from the on-site wells on 

October 17 &nd 18, 1984. The samples were to be analyzed for 

purgeable organic compounds, trace metals and various indicators 

of groundwater quality. 

As part of the sampling process, it was discovered that ~lell P-4 

was broken below grade and that collection of samples from this 

well was impossible. Samples were collected from the five 

remaining monitoring wells and the lagoon underdrain system. 

Purging of the monitoring wells and collection of the samples was 

accomplished using bailers made of either teflon or stainless 

steel. Each monitoring well had a bailer dedicated to it for the 

whole sampling process. All bailers were cleaned in the 

laboratory prior to the field program. The bailers were 

thoroughly cleaned ~sing the following procedure: 

- wash sampler with laboratory grade soap and water 

- rinse three times with clean water 

- rinse at least one time with distilled water 

- rinse with reagent grade methanol 
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Each bailer was allowed to dry until all methanol had evaporated. 

The bailers were then carefully individually wrapped in aluminum 

foil for transportation to the site. New lines were used to 

lower each bailer into the monitoring well and were disposed of 

in an appropriate manner at the comfletion of the program. G/viT 

field personnel collecting groundwater samples wore chemically

inert protective gloves to prevent skin contact with sampling 

devices and lines. 

Monitoring wells were purged to remove a minimum of 3 to 5 well 

volumes prior to obtaining groundwater samples for analysis and 

to insure that all stagnant water had been removed from the well 

bore and surrounding sandpack. Monitoring well P-6 recovered 

extremely slowly. Consequently, the bailing and purging process 

was conducted over a two-day period. 

Groundwater samples were obtained immediately after completion of 

the purging operation in each well. Samples were collected from 

a depth of approximately three feet below the groundwater surface 

in each well. Specific conductivity and pH were measured in the 

field at the time of sampling. 

Groundwater samples collected for metals analysis were filtered 

in the field through a 0.45 micron filter. All samples were 

collected directly from the bailer. 

Preservatives were added to individual sampling bottles by the 

6 
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analytical laboratory prior to shipment. The samples were 

collected and preserved in the following manner: 

D - Metals, TOC: A 200 ml sample was collected ana filtered 

on site through a 0.45 micron filter paper. The 

sample was stored in a glass container containing HN0 3 to 

I reduce the pH to 2. 

I - TOH, chlorides, sulphates: A 500 ml sample was collected 

I 
in a glass container and stored on ice. 

I - Phenols: A 500 ml sample was collected in a glass 

container containing the preservative H3 No 4 • The 

I container was stored on ice. 

I Volatile organics: Two 40 ml samples were collected in 

I widemouth glass vials. The containers were stored on 

ice. 

I 

I 
Chain-of-custody procedures were used throughout the sampling 

process and during transportation to the laboratory. The 

I information recorded for each sample included: 

I - Laboratory name 

I - Sampler's identity 

- Sample location 

I - Sample source 

I 
7 
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- Sample laboratory number 

- Time and date of sampling 

- weather conditions 

Chain-of-custody procedures that were utilized included: 

- Listing all samples on chain-of-custody manifests 

Samples bottles were transported in one container with 

manifest attached 

-All personnel responsible for sampling transport and 

receiving samples sign manifest 

- Analyst identity and laboratory were recorded on manifest 

-Samples were kept within locked vehicle,or within sight 

of custodian until received by laboratory custodian 

2.2 CHEMICAL ANALYSES 

It was determined that groundwater samples would be analyzed for 

background data as described under Ohio Hazardous Waste Rule 

#3745-65-92 (B)(3) and for such hazardous waste constituents used 

in the facility as specified under Hazardous Waste Rule#3745-65-

93 (D) (3) (b). These constituents were: 



I 

I 

I 

I 

I 

I 

I 

I 

I 

' 

Hexavalent Chromium Zinc 

Tri~alent Chromium Chloride 

Copper Sulphate 

Iron Phenols 

Nickel pH 

Manganese Specific Conductance 

Sodium TOC 

Purgeable Halocarbons 

Groundwater samples were analyzed by EA Engineering, Science and 

Technology, Inc., of Sparks, Maryland. EA is a U.S. EPA 

certified drinking water standards laboratory. The methods of 

analysis are shown on Table 2.1. 

Groundwater samples were received at the EA facility on October 

19, 1984. Samples were checked against the chain-of-custody form 

and logged into the laboratory system prior to ~nalysis. All 

analyses were performed under strict quality control as specified 

9 
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PARAMETER 

Zinc 
Nickel 
Copper 
Chloride 

Iron 
Manganese 
Phenols 

Sodium 
Sulfate 
pH 
Spec. Cond. 
T.O.C. 

T.O.H. 
(Halogen) 

Hexavalent 
Chromium 

Trivalent 
Chromi urn 

Volatile 
Organics 

(Purgeable 

TABLE 2.1 

ANALYTICAL PROCEDURES 

General Motors Corporation 
Fisher Body Division 

METHOD 

289.1 
249.1 
220.1 
325.3 

236.1 
243.1 
420 

273.1 
375.3 
150. 1 
120. 1 
415. 1 

0. 1 

218.4 

218.3 

624.0 
Halocarbons) 

DESCRIPTION 

AA 
AA 
AA 

Ti trimetri c
Mercury Nitrate 

AA 
AA 

Spectrophotometric, 
4-AAP, Distillation 

AA 
Gravimetric 
Measured in Field 
Measured in Field 
Byron 401 

Manufactures 
Methods Dohrman 

AA Chelation
Extraction 

AA Total Chromium 
Minus Hex Chromium 

GC/MS 
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in EA's quality control program. All parametric holding times 

were met in the analytical effort. Results of the analyses are 

presented in Section 3. EA's quality assurance/quality control 

program is presented as Appendix A. 

2.3 PERMEABILITY TESTS 

It was originally proposed that constant head permeability tests 

be conducted on all six existing monitoring wells. These tests 

were attempted on monitoring wells P-2, P-3, P-5 and P-6 . 

However, only successful results were achieved on well P-2. The 

generally low hydraulic conductivity of the strata tested by the 

permeability test resulted in steady-state flow rates which were 

too small to be accurately measured. Consequently, falling head 

permeability tests were substituted in monitoring wells P-3, P-5 

and P-6 • 

Monitoring well P-1 was not tested by either method as this well 

was not accessible to a water supply or testing equipment. 

Monitoring well P-4 was not tested as it had been destroyed. 

The constant head permeability test comprises of measuring water 

levels in the monitoring well as potable water is pumped into the 

well at a steady-state flow rate. Figure 2.1 illustrates the 

principle of this test. Water is allowed to .flow into the 

monitoring well at a constant rate measured with a flowmeter. 

10 
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The excess head produced by the inflow is measured and the flow 

rate recorded. If feasible, a number of different flow rates are 

used and the corresponding excess head measured to verify the 

results. The test is run for several minutes at each flow rate 

until a steady-state equilibrium level is achieved. If multiple 

reading are taken, the flow rate versus excess head is plotted, 

and the slope is used to calculate the hydraulic conductivity. 

Falling head permeability tests are generally judged not to be as 

accurate as constant head permeability tests. However, at the 

lower permeabilities encountered at this site, the test can be 

used with a high degree of confidence, Figure 2.2 illustrates 

the principle of the falling head test. The static water level 

in the monitoring well is measured and the water is added, 

raising the water level. At the start of the test the drop in 

the water level is recorded against time until the water reaches, 

or nearly reaches; the original static water level, Readings are 

generally taken as quickly as possible initially and then every 

minute until the test is completed. The duration of a test is 

frequently 15 minutes, and it is rare that readings beyond 30 

minutes are necessary. The resulting excess head versus time is 

plotted on semi-log paper to determine the slope needed to 

calculate the hydraulic conductivity. Results of the 

permeability tests are discussed in Section 3. 

3.0 HYDROGEOLOGY 
! 
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3.1 GEOLOGY 

The GMC Fisher Body facility in Elyria is located on a flatlying 

plains region near the waters of Lake Erie. It is situated 

within the Interior Lowlands Physiographic Province, an area of 

relatively flatlying sedimentary rock from Pennsylvanian to 

Cambrian in age. The thick deposits of relatively soft 

sedimentary rock lie directly on the Prec~mbrian basement rock. 

In the area of the facility, a thin veneer of soft t i l l , 

deposited during the Wisconsin glacial event, overlies the site 

to thicknesses of 12 feet. Bedrock underlies this till deposit 

at relatively shallow depths. 

The stratigraphy in the region of the sludge lagoons was 

determined by Camp Dresser McKee (CDM) as part of their 1981 

investigation, As no further geologic work was undertaken as 

part of our investigation, the CDM description of the stragriphy 

is included: 

Soft light brown to greenish gray clay till deposited 
by the Wisconsin glacial advance comprises the first 9 
to 12 feet of the surficial materials. In the vicinity 
of boring P-3 and to a lesser degree in boring P-2 a 
soft light greenish gray shale underlies the glacial 
deposits. This shale is approximately 5 feet thick 
in the vicinity of P-3 and approximately 2.5 feet thick 1 

near boring P-2. This shale may be an isolated deposit 
or may possibly correlate with the Orangeville shale, 
Mississippian in age. A very hard light greenish gray 
fine grained sandstone with very thin shale. interbeds 
underlies the shale east and southeast of the disposal 
ponds and underlies the glacial material west and 
northeast of the ·ponds. This sandstone probably 
correlates with the Berea sandstone, Lower 

12 
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Well# EL Well T ~ 
5-81 7-81 1-26-82 

P-1 749.8 739.3 738.8 

P-2 748.9 744.9 730.9 

P-3 749.3 744.3 

P-4 754.2 747.2 

P-5 752.2 743.0 730.8 

'P-6 753.8 744.8 743.4 

TABLE.3.L 
GROUNDWATER ELEVATIONS (MSL) 

5-5-82 8-24-82 11-16-82 5-13-83 

741.3 743.0 736.2 737.5 

731.3 733.5 744.3 745.4 

732.3 733.7 741.5 743.9 

743.6 748.0 745.9 749.2 
- ------ -- -----------

11-23-83 4-18-84 5-8-84 5-30-84 

738.6 
745.0 

743.9 

748.6 

740.5 738.1 740.6 

745.6 745.8 745.6 

743.7 740.9 744.0 

749.4 749.8 749.6 

General Motors Corp. 

Fisher Body Division 
Elyria, Ohio 

10-17-84 

737.3 
741.2 

738.0 

741.2 

742.0 
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Mississippian in age. Based on the six widely spaced 
borings, the sandstone appears to thin to the east and 
south ranging in thickness from 14 feet west of the 
ponds and five feet southeast and southwest of the 
ponds. The sandstone encountered in boring P-5 and P-6 
was found to be highly weathered which is in great 
contrast to the extreme hardness of the sandstone 
encountered in the other borings. How the sandstone 
behaves beyond the borings could not be determined from 
this investigation; however, regional data obtained in 
a literature review indicates that the Berea sandstone 
is discontinuous owing its discontinuity to preglacial 
erosion and in some cases non-deposition. A unit that 
probably correlates with the Bedford shale, lower 
Mississippian in age, underlies the sandstone. East of 
the ponds, this shale is bluish gray. \'lest of the 
ponds, the sha 1 e was found to be red. The depth to the 
shale was found to be approximately 15 to 22 feet. 

The base of the three sludge basins are at an approximate 

elevation of 740.5 feet. This would place the bottom of the 

basin within the Berea sandstone on the western portion of the 

sludge lagoon. On the eastern portion of the lagoon the base is 

within the unconsolidated clay till and the weathered shale. 

These low permeability materials on the eastern side, would tend 

to act as a confining layer to the sludge within the lagoons, 

3.2 GROUNDWATER 

Groundwater elevations within the Berea sandstone were measured 

as part of the field investigation. These elevations are shown 

on Table 3.1. This table is a compilation of groundwater 

elevations collected by others over a three-year period. 

Groundwater elevations within the sandstone as measured as part 

of this investigation are shown on Figure 3.1. 

13 
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Groundwater flow directions within the sandstone are shown on 

Figure 3.1. A distinct mounding has occurred due to the presence 

of sludge and water within the basin. The resulting moundin0 has 

caused steepening of gradients and local reversals of flow 

directions. The overall trend of flow within the sandstone is 

towards the northeast. Outside of the immediate vicinity of the 

sludge basin, this flow direction reasserts itself. It should 

be noted that all of the monitoring wells lie within the area 

affected by the groundwater mounding of the sludge basin. As a 

consequence, some variations in the actual regional flow 

direction and gradients may be anticipated. However, the overall 

flow paths would remain similar to those shown in Figure 3.1. 

Further evidence of groundwater mounding in the immediate 

vicinity of the sludge basin is found in Table 3.1. Monitoring 

well P-6, the well located farthest upgradient, shows seasonal 

fluctuations on the order of 6 feet. Additionally, monitoring 

well P-1, the well farthest downgradient, shows seasonal 

fluctuations on the order of 5 feet. However, monitoring wells 

P-2 and P-5 show groundwater elevation fluctuations of 15 feet 

and 13 feet, respectively, over the life of the wells. As these 

wells are much closer to the sludge basins, the wells are 
I 

impacted upon to a greater degree by activities within those 

basins. It is therefore anticipated that seasonal fluctuations 

in the groundwater elevation of the Berea sandstone are on the 

order of 5 feet. Greater variations within the monitoring wellf 

14 



are reflection of changes in the rate of artificial recharge to 

this sandstone aquifer. 

Groundwater flow occurs under a hydraulic gradient that is 

related to the change in potential energy between two points. 

The potential at any point within the sandstone aquifer is 

related to the elevation of the groundwater within a monitoring 

well at that point. Consequently, the groundwater flow is in the 

direction of the lower groundwater elevations. At the Elyriil 

facility, the general groundwater flow direction is towards the 

northeast under a hydraulic gradient on the order of 0.003 feet 

per feet. 

The rate of groundwater flow is dependent upon the hydraulic 

gradient accross the site and the hydraulic conductivity of the 

Berea sandstone. The hydraulic conductivity of the sandstone is 

a reflection of the ability of the media to transmit water 

through it under a constant hydraulic gradient of one foot per 

foot. Hydraulic conductivities for the sandstone have been 

calculated on the basis of the constant head and falling head 

permeability tests conducted as part of this investigation. A 

summary of these test results is sho1vn on Table 3.2. The 

calculated horizontal hydraulic conductivity of the sandstone is 

7xlo- 4 centimeters per second (14 gallons per day per square 

foot). This hydraulic conductivity is relatively high for a 

sandstone aquifer. 

I 
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P-2 

P-3 

P-5 

P-6 

P-2C 

TABLE 3.2 

PERMEABILITY TEST RESULTS 

K= 2.65 X 10-4 em/sec. 

K= 6.25 X 10-4 em/sec. 

K= 12.5 x 10-4 em/ sec. 

K= 3.1 X 10-4 em/sec. 

K= 8.9 X 10-4 em/sec. 

NOTE: P-2C Constant head test result. 

General Motors Corp. 

Fisher Body Division 
Elyria, Ohio 

I 
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Under the conditions of the relatively low hydraulic gradient 

anticipated at this site, the linear velocity of groundwuter 

within the sandstone would be on the order of 5 to 15 feet per 

year to the northeast. 

3.3 GROUNDWATER QUALITY 

Results of chemical analyses are presented as Appendix C 

attached. These results are summarized in Tables 3.3 and 3.4 • 

Concentrations of groundwater indicators shown in Table 3.4 have 

demonstrated a significant increase in comparison to historic 

sampling events. Specifically, ·concentration increases in 

chlorides, copper, iron, nickel, sodium and zinc. Consequently, 

it appears that concentrations of metals within the groundwater 

near the sludge lagoons is increasing. 

Concentrations of indicators in the groundwater at the site 

generally approach or slightly exceed drinking water standurds. 

These include chloride, sulfate, chromium, manganese and phenols. 

However, it should be noted that all of these constituents remain 

well below the RCRA guidelines for groundwater contamination. 

The one exception to this rule is iron. 
' I , 

Iron concentrat1ons 1n 

groundwater from wells P-2 and P-6 exceed these RCRA guidelines. 

Moreover, levels of iron in the remaining monito.ring wells are 

also high. 
i 
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Well # pH 

P-1 6.9 

P-2 7.3 

P-3 7.2 

P-5 7.0 
P-6 7.1 
underdrain 7.1 

NOTES: 

TABLE 3.3 
ANALYTICAL SUMMARY 

Fisher Body Plant, Elyria, Ohio 

Specific .Conductance 
(\lS) 

1625 
1100 
1500 
1525 
1050 
1850 

The water samples were collected on Oct. 18,1984. 
ND= none detected 

Total Volatiles 
(PPB) 

ND 
ND 
ND 
546 
ND 
ND 



-------------------
TABLE 3.4 

RESULTS OF DETERMINATION OF CONCENTRATION OF INDICATORS OF GROUND-WATER 
QUALITY IN AQUEOUS SAMPLES RECEIVED FROM GROUND/WATER TECHNOLOGY 19 OCTOBER !984 

Under- Field 
Parameter Unit Pl P2 P3 PS 1'6 Drain Blank 

Chloride mg/1 80.9 44.8 52.8 137 7.1 259 <0.1 

Sulfate mg/1 91 195 408 248 97 456 <2 

Hexavalent Chromium mg/1 0.012 0.009 <0.002 0.004 0.008 0.010 <0 .002 

Trivalent Chromium mg/1 0.020 0.058 0.026 0.052 0.052 0.370 

Copper mg/1 0.062 0.044 0.017 0.542 0.072 0.309 <0.001 

Iron mg/1 28 56 12 14 42 25 <0.05 

Manganese mg/1 0.448 1.00 0.025 0.018 1.70 0.043 0.004 

Nickel mg/1 0.027 0.078 0.392 0.078 0.121 1.41 <0.001 

Sodium mg/1 51.2 80.7 53.8 61.1 8.78 171 0.1 

Zinc mg/1 0.185 0.219 0.128 1.32 0.538 0.262 <0.005 

Total Organic Carbon mg/1 11.6 7.0 6.6 7 .3 11.5 44.9 <0.3 

Phenols mg/1 <0.01 0.02 0.03 0.02 0.03 0.54 0.01 

Total Organic Halogen mg/1 0.10 0.06 0.11 2.98 0.07 0.21 <0.03 

EA Number 7635' 7636 7637 7638 7639 7640 7641 
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Table 3.5 is a summary of constituent concentrations within the 

sludge of the settling basins. As can be seen in this table, 

extremely high levels of chromium, copper, iron, nickel and zinc, 

as well as total organic carbon, found in the sludge are not 

reflected in the groundwater of the wells surrounding the basin. 

Chemical analysis for volatile organic compounds shown in Table 

3.3 were performed on all samples. Concentrations of volatile 

compounds were below detection limits in all samples with the 

exception of groundwater from well P-5. A total of 650 ppb 

volatile compounds were identified in the sample. These 

compounds were primarily trans-1,2-dichloroethene and 

trichloroethene. The presence of ~olatile compounds in this 

sample exclusively and the location of well P-5 near railway 

tracks and in an area of past disposal, suggests that the 

volatile compounds may have a source other than the sludge 

lagoons. 

To reach the ~erea sandstone the sludge leachate must mi9rate 

downward through either overlying shale or a clay-rich till 

deposit over much of the area of the lagoons. The high clay 

content of these deposits will result in the absorption of metal 

compounds. Chloride, sulfate and sodium compounds are not eusily 

absorbed onto clay particles. Consequently, these constituents 

tend to be much more conservative in nature and are commonly used 

II as tracers or indicators of groundwater contamination. 

I 
1 7 



I TABLE 3.5 

I 
LAGOON SLUDGE ANALYSIS 

Fisher Body Plant 

I ELEMENT AVERAGE CONCENTRATION RANGE 
(PPM) (PPM) 

I Al 3500 * 
As 1.6 0.8-2.2 
Ba 200 52-300 

I 
Cd 2.0 0.5-2.5 
Cr 12000 8500-62000 
cr+6 2.0 0.8-12 

I 
CN (total) 2.5 1.0-12.0 
'Fe 2200 1000-4400 
Pb 90 27-270 
Mg 3200 * 

I Mn 42 * 
Hg 0.1 <0.1-0.5 
Ni 4500 2500-8000 

I 
PCB < 1.0 <1.0 
Phenol < 10.0 < 10-10 
Se 0.8 0.25-1.3 
Ag 2.0 0.9-3.4 

I Zn 1500 1200-1800 

I TOC 13000 9000-18000 
Oil and Grease 9000 6000-10000 
% Solids 10%-30% 

I 
pH 10 8-11 

I Not ignitable 
Non-corrosive 
Not reactive 

I * only one test performed, no range 

I 
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Figure 3.2 is a plot of chloride concentrations taken from the 

latest sampling results. While these concentrations are very 

low, generally well within drinking water standards, they do 

indicate the general directions of groundwater movement. As may 

be seen in this figure, there is a general trend to the north and 

east away from the sludge lagoons. 

found in the upgradient well P-6. 

Lowest concentrations are 

As calculated in the previous section, the linear groundwater 

velocity through the Berea sandstone in this region is on the 

order of 5 to 15 feet per year to the northeast. This figure 

would represent the rate migration of a non-reactive, 

conservative chemical constituent; Such an estimate would be 

extremely conservative in that it would discount the effects of 

·advection, dispersion and absorption upon the rate of migration. 

The mounding effect caused by the sludge lagoons likely results 

in some dispersion of chemical constituents over a wider front. 

However, it is likely that the regional groundwater flow will 

quickly reassert itself and result in any movement of chemical 

constituents within the groundwater in a northeasterly direction. 

4.0 SUMMARY AND CONCLUSIONS 

Ground/Water Technology has undertaken a permeability testing and 

groundwater sampling program of existing monitoring wells at the 

Hi 



I 

I 

I 

I 

I 
I 

I 

I 
I 

I 

I 
0 
I 
I 

• 
I 

I 
I 

--

FUEL OIL TANK 

""""----- ..... --- ...... 

50 ' , -....... ' , .,., ..... ' , ,. ' \ 
I 100 1"5 \ 

1/ / 4-,~2. I 
I -- ...... 

\ 
·P·I I 

81 1 
/ 

/ 

I 

I 
I 
I 

I 
I 

I ·I 

P-4-J 

!4-. 

P-6 

I 
\ 

\ 

I 
I 
\ 

' 

f ,150-- '\ j 
~--- .... , I -( 7 " \ \ 1 1 ffO 

I I :z.&e+ \ I I . \ ' ' 
I I 1 I I I I SLUDGE 
1 I BASINS 1 I t 

. ' \ I I 

\' ' I 

" ' I I 
\ \ ' '- I I \. ..... '- ...... *" \ ....... / 

- -
' ..... 

...... ___ , 
-

\ 

' 

I / 
I' 

I 
I 

. I P-2 

-+u 
I \ 
I I 

\ 
I \ 

I 1 

+:. 
./!>~ ..... __ .., 

LEGEND 

4- Monitoring well 

••• Concentration contour 

CHLORIDE CONCENTRATIONS IN 
PPM (as of 10/17/84) 

GMC-FISHER BODY DIVISION 
Figure 3.2 



I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
0 
u 

I 
I 
I 

l 
Elyria facility of GMC Fisher Body Division. A total of s1x 

water samples were collected for analyses and permeability tests 

conducted on four wells. 

The sludge lagoons at the Elyria facility are situated upon 

unconsolidated deposits of soft till to the maximum depth of 12 

feet. This material overlies weathered bedrock which becomes 

more competent with depth. Bedrock consists of sandstone and 

interbedded shale deposits. 

Groundwater within the monitoring wells occurs at a depth of 

approximately 8 to 11 feet below ground surface. The general 

groundwater flow direction within the Berea sandstone is to the 

northeast. However, the presence of the sludge settling lagoons 

has resulted in groundwater mounding beneath them. Based upon 

the information available, it appears that groundwater from 

beneath the ponds flows radially in all directions before the region::. 

flow direction quickly reasserts itself. 

Hydraulic conductivities within the sandstone have been 

calculated to be on the order of 7xlo- 4 centimeters per second 

(14 gallons per day per square foot). This results in a linear 

flow velocity in the groundwater of 5 to 15 feet per year. 

Consequently, the resident time of groundwater beneath the ponds 

is relatively long. 

Analytical results of the October 1984 round of sampling 

1 q 
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indicates that concentrations of relevant metals in the 

groundwater have increased signicantly in comparison to 

historical sampling results. However, in absolute terms these 

cohcentrations remain relatively low. For the most part, on the 

order of the current drinking water standards, the most noti:lble 

exception to date is iron. Concentrations of iron within the 

samples were from 12 to 56 ppm, thereby exceeding RCRA guidelines 

for groundwater contamination. 

Analysis of spacial distribution of chloride concentrations 

indicate that there is a trend towards increasing concentrations 

to the north and east of the lagoons. This result is consistent 

with the anticipated regional groundwater flow direction. 

However, it should be noted that the absolute concentrations 

remain very low. While these trends are also evident with 

sulfate and sodium constituents, no pattern emerges for the 

spacial distribution of metal concentrations. This is likely due 

to the effects of sorption by clay particles in the subsurface, 

variable flow directions due to mounding and variations within 

the lagoons themselves. 

The specific purpose of the groundwater assessment program was to 

determine, under Rule 3745-65-93 (A): 

1. Whether hazardous waste or hazardous waste constituents 

have entered the groundwater. 

20 
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Results of this investigation indicate that increased 

concentrations of priority pollutant metals have 

occurred due to the presence of the sludge lagoons. 

Additionally, 650 ppb of total volatile organic 

compounds were reported in the sample of monitoring well 

P-5. It is, however, not known if these volatile 

organics have a source in the sludge lagoon or are. a 

result of other past disposal practices. 

Relative concentrations of hazardous waste constituents 

within the groundwater in the immediate vicinity of the 

sludge lagoons remain low. One exception to this rule 

being the concentrations of iron within the groundwater 

of the Berea sandstone. 

2. The rate and extent of migration of hazardous waste or 

hazardous waste constituents in the groundwater. 

An assessment of the local hydrogeology indicates that 

the groundwater in the area has a linear velocity on the 

order of 5 to 15 feet per year to the northeast. This 

figure would represent the most conservative estimate of 

the rate of migration of hazardous waste or hazardous 

waste constituents in the groundwater. At this rate of 

migration, such hazardous waste constituents would 

remain within 300 feet of the sludge lagoons. 

21 
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I 3. The concentration of hazardous waste or hazardous waste 

B constituents in the groundwater. 

The concentration of hazardous waste constituents arc 

shown in the analytical report found in Appendix C. The 

most significant concentrations are at the levels oJ 

iron within the groundwater of the monitoring wells . 
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Sampling and Sample Handling 

QUALITY ASSURANCE 

It will be the responsibility of the project director to (a) 
coordinate his sampling, preservation, and shipment with the 
laboratory, (b) obtain clean sample containers from the 
laboratory, (c) provide adequate sample identification and 
compositing instructions, and (d) provide duplicates and blanks as 
required by the laboratory. Additional prearrangements will be 
made with the laboratory if sample splitting is desired, to create 
separate supernatant and settleable matter samples, or if 
calculations on a wet-weight basis in addition to the standard 
dry-weight calculations are desired • 

Bottles and caps will be supplied by the laboratory. New and 
recycled bottles will be washed as described in Glassware Cleaning 
Requirements • 

Sampling for purgeable organics requires special consideration and 
equipment. The sample container should consist of a 45-ml, 
screw-cap vial fitted with a Teflon faced, silicone septum. The 
vials, septa, and caps should be washed in hot detergent water and 
thoroughly rinsed with tapwater and organic-free water, then dried 
at 105 C for one hour. The vials should then be cooled to 
room temperature in a contaminant-free area. When cool, the vials 
should be sealed with the septa, Teflon (du Pont) side down, and 
screw cap and maintained in this sealed condition until filled 
with sample. 

The bottles used for collecting water samples for solvent 
extraction should not be overfilled or prerinsed with sample 
before· filling because oil and other material that can cause 
erroneously high results may remain in the sample bottle after 
rinsing. Dottles should be filled with sample to about 90 percent 
of capacity, and the level should be marked to determine if 
leakage occurs. Because full sample bottles are difficult to pour 
Erom during extractions, complete filling should be avoided. In 
the collection of sediment samples, non representative debris, 
sucl1 as large stones or wood should be discarded. 

Multiple samples are required for purgeable organics analysis 
because of leakage and because the measurement process is 
destructive to the sample. All vials should be identified with 
waterproof labels. The water sample vials are filled to 
overflowing from a bubble-free source so that a convex meniscus lS 

formed at the top. They are sealed by carefully placing the 
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septum, Teflon side down, on the opening of the vial and screwing 
the cap firmly in place. 

Shipment and receipt of samples must be coordinated with the 
lab9ratory to minimize time in transit because it is the 
prerogative of the laboratory to reject samples where delays in 
shipment have caused them to age beyond acceptable holding times. 
All samples for organic analysis should arrive at the laboratory 
on the same day collected, or should be shipped and maintained at 
less than 4° C for arrival by the next day. The samples are 
shipped in insulated ice chests. 

Upon receipt, the samples should be checked for adequate 
identification, sample temperature or presence of ice in the 
chest, and leakage. Samples for volatile organics should be 
checked for air bubbles. The samples ate logged in with the 
receipt time noted. Unless the condition of the samples fails to 
meet the criteria for acceptance by the laboratory, required 
preservatives are added immediately and the samples are all 
refrigerated. 

A master flowsheet should be prepared for each sample, listing 
parameters to be determined and pretreatment operations to be 
perfor1ned. The master flowsheet is kept at.a fixed location and 
is designed to handle dated entries indicating when operations are 
completed, Methods requiring extraction permit double entry on 
tl1e master flowsheet so laboratory throughput times can be 
calculated in terms of receipt-to-extraction and 
receipt-to-completion times. A separate set of forms follows the 
sample through the laboratory. Bach sample form records 
information for a class of parameters and details cleanup 
operations and other method options. Calculations and cross 
references to chromatograph files are entered on the sample form 
also. 

The chain-of-custody program begins when the laboratory dispatches 
tho sample collectors. Each time a sample is collected, a form is 
initiated stating where and when the sample was collected, with 
cross reference to a number on the sample container. The sample 
collectors return to the laboratory with the samples in their 
guarded possession and deliver them personally to the responsible 
person in the laboratory. The person (custodian) receiving the 
samples in turn signs each ledger to acknowledge receipt and locks 
the sample in a refrigerator. The analyst then comes to the 
custodian and signs for the sample that he is taking for analysis. 
In this way, full documentation of the sample handling is 
maintained from sample collection throuh completion of the 
analysis. 
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SOIL SAMPLES 

Soil 'samples 1~hich require compositing will be treated as follows: 

Each discrete sample will be logged in with an individual 
laboratory number and chain-of-custody form, which will accompany 
the sample, 

Soil samples will be thoroughly mixed an any extraneous matter 
such as twigs, pebbles, and other unrepresentative material, will 
be removed from the sample. 

The composite will be formed by weighing equal amounts of each 
discrete sample, combining them, and then thoroughly mixing. The 
individual samples will be weighed out "non desiccated", (with the 
moisture content in the sample being the same as it was when 
received). 

The composite of the soil sample will then be dried overnight with 
magnesum sulfate. After drying they will be extracted, with a 
soxhlet extraction procedure, for both acid fraction and base 
neutral determination by GC, GC/MS. · 

Soil samples, which require volatile organic determination, will 
be combined in the described manner but will not be desiccated. 
After the discrete samples have been combined, a volatile organic 
headspace analysis for priority pollutants will be performed by 
GC, GC/MS. 

Duplicate analyses will be performed on 10% of the samples. 
Spiked sample analyses will be performed on 10% of the samples for 
all analytical procedures with the exception of volatile organic 
headspace analysis on soil. There is no practical means to 
perform a spike analysis on soil samples, which are processed for 
volatile organic headspace analysis. 

All spike and duplicate analytical data must fall within the 
control limits of the laboratories "SHEWHART", quality assurance 
data charts. 

All results for soil samples will be reported on a dry weight 
UilSis. 

r 
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GLASSWARE AND CLEANING REQUIREMENTS 

Glassware to be used in the determination of trace organic 
constituents in water, such as chlorinated pesticides, should be 
as free as possible of organic contaminants. A chromic acid wash 
of at least 15 minutes is necessary to destroy these organic 
residues. Rinse thoroughly with tap water and, finally, with 
distilled water. Glassware may be dried for immediate use by 
rinsing with redistilled acetone. Othrerwise glassware may be 
oven dried or drip dried, Glassware should be stored immediately 
after drying to prevent any accumulation of dust. 

Bottles to be used for the collection of samples for organic 
analyses will be rinsed successively with chromic acid cleaning 
solution, tap water, distilled water, and, finally, several times 
with a redistilled solvent such as acetone, hexane, petroleum 
ether, or chloroform. Caps are washed with detergent, rinsed with 
tap water, and solvent. Liners are treated in the same way as the 
bottles and are stored in a sealed container. 
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PETROLEUM HYDROCARBON ANALYSIS 

To achieve the levels of detection required by the NJDEP, EA 
snsineering has utilized specialized analytical technqiues. A 
detection limit of one part per million cannot efficiently be 
acl1ieved using the standard infrared techniques for petroleum 
hydrocarbons. Instead, a method employing the use of the mass 
spectograph has been developed. 

Specifically, all samples are spiked with 2-fluorobiphenol prior 
to extraction to ensure accurate results. A twenty gram sample of 
the soil is then taken and mixed with an equal amount of ~nhydrous 
sodium sulphate. This mixture is extracted with three portions of 
methylene chloride. The resulting mixture is then extracted by a 
filter column of sodium sulphate and evaporated to 2.0 milliliters 
using a K.D. set up • 

The sample material is injected onto the mass spectograph. The 
carbon-10 to Carbon-12 strings are analyzed and compared to a 
>tandard derived from No. 2 fuel oil. This process evaluates 
Jresence and quantities of aliphanti~ hydrocarbons. 

' 
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loring Number 

P-1 

P-2 

P-5 

P-6 

vr 6JZ.AI>. 

wtt..L 

CAMP DRESSER & McKEE INC. 

. . 
SOIL BORING lOGS 

Intern1 (ftl Description 

3-10 light brown s11ty sand and gravel 

10-12 
12-1!1 

1!1-29 

0-8 
8-11 

11-13.5 
13.5-22 

0-10 

10...15 

15-18.5 

Weathered redish brown sandstone 

Very hard find grained greenish 

gray sandstone, very thin shale 

i nterbec!s 
Gray sha1 e 

Brown s11ty c1ay trace sand 

Gray sn cy clay trace sand 
Gray shale sandy interbeds 

Sandstone, aedfum fine gravel, 

thin shale interbeds 

Gray shale, some .silt 

Brown sf1ty clay, trace sand 

Weathered light gray sandstone 

Light gray s·andstone, lllledhn fine 

grain 

Brown silty clay, trace sand 

Weathered light gray sandstone 

Weathered red shale 
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BORING 

FIGURE 2c 
IDEALIZED PIEZOMETER PROF[LE 
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f~ NO. _______________ _ 

PAGE ..J...OF .Z.. 

PIEZOMETER INSTAllATION SHEET 

I"'IOJECT NAWE-;..F;;is;'-'h.;.'e'-'r-"B:.::O:.::d..<.Y-..:(G;::M.:,)._ ____ MU1 pjG/1)£0 Ross Overby DATE 5/14/81 

I'll OJ ECT 11 o. --:1;::2:_;1~1----------- Cttf!Citf.D IIY _ _,R_,De.:;S'-"S--"0-'-v::.e r:..;b::Jy.__ DATE 5 /14/8 l 

~IUNCI NO. P-1 COOIIIOIMAT"U ------------
---

NZOU[Tf.ll NO. -'-P-;..;.. __________ DATf. Of -TAAJ..ATlON __ ,o~.5L./.J.:l4::.fu8.<..1i-. ____ _ 

IIIOAEHOLIE DRILLING 

ORIL.liNG ..aerHoo Auger /Rotary 

DIIIL.L.IHG FLUIO(S) USED. 

FLUID lola te r fROiol ---- TO ----

fLUID TO 

II"IEZOD.IETER DESCRIPTION 

TYPE PVC 
2" ID 

DIAMETER OF l'fRFORATEO SECTION ...Ji._-.!._.1.! __ _ 

PERFORATION TYPE 

SLOTS KJ HOLES 0 
/ 

IICJIEEN 0 

AVERAGE SIZE OF PERFORATIONS-----

TOTAL PERFOR~TEO ~REA 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 3' 

PROTECTIVE PIPE 0.0 

TVI'f oF lilT Roller/ Tricone 

CASING SIZE(Sl USED. None -

SIZE---- FIIO"' ____ TO----

15!ZE FROM TO 

FIISEII PIPE lo.IATERIAL ....;..P.;.V.:;C ________ _ 

2" IO 
RISER PIPE DIAMETERS -='--=--------

o.o. _______ a.o. ______ _ 

LENGTH Of PIPE SECTIONS---------

.IOINING lolf:TMOO GLUE ASTM 2564 
' 

OTHER I"'''OTECTION 

iTEr:' 
I)IST ANCE A80VEJBELlf' 
GROUND SURF ACE ( ) 

ELEVATION 
t I 

TOP OF RISER PIPE 1.1 . 
GROUND SURFACE o.o 

BOTTOM OF PROTECTIVE PIPE 

eDREHOLE FILL I.IATERIALS 

GROUTJSLURRY TOP 
0 &OTT OM 

BENTONITE TOP 0 . &OTT OM 

!SAND TOP 13 &OTT OM 

GRAVEL TOP 1_4 BOTTOM 

PERFORAlEO SECTION TOP 15 IIOTTOM 

l'lEZOMETER TIP 20 

ltOTT()O.I OF BOREHOlE 

Gwt. AfTER INSTALLATION 10.5 

WAS THE NOLE FLUSHED BEFORE INST ALLATI~~ 

WAS THE P'IEZOMETER FLUSHED AFTER IHSTALLAT~• 

WAS A SENSITIVITY TEST l'fRFORI.IEO ~ THE PIEZOMETER' 

13 

13 

14 

20 
20 

TOP 

TOP 

TOP 

TOP 

TOP 

YESJ!l 
YESI!J 
nso 

105.9 

104.8 

104.8 

91.8 

90.8 
89.8 

ti()TTOM 

BOTTOM 

BOTTOM 

BOTTOM 

BOTTOM 

B4. 8 

95.4 

HO 0 
HO 0 
HO ~ 

I 

9l.E 

9l.E 

90.E 

84.8 

84. E 

AEI.IARKS------------------------
---------------------------------

---------~----
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F~ HO --------------------
I'AGE_LOF .J.. 

ClDINt PIEZOMETER INSTALLATION SHEET 

II'IIO.IEc:T MAYE Fisher Body (GM) Plf:LD ~EMG~CIEO Ross Overby DATE• 5!15/81 

II'!IO.IEc:T NO. _ _.~..&....~..._ ___________ CK!:CKEO !IV _ _:..:.RO::.S""S'-"0'-'v""e-'-r-"b.z..v --CIA TE 5 /15 I 8! 

IIIORING NO. __ !:,.P-::.2=._ ____________ COOIID!N.ATEJ ---------::--------

f'IUOIII~II NO. P-2 DATE Oil' -TA.I..I.ATION __ _::S:..t./.::1.::;5!.../:::.8::..1 _____ _ 

!BOREHOLE DRILLING 

CAll. I. lNG 1.1 £T HOC R:;:O:::.t;.:a::..:r...<y:J./.;.A:::U:..:O::;e.;.r _____ _ 

ORILLING nuaotSI us eo. Water 

TYPE OF lilT Ro 11 er /Tri cone 

CASING Si.ZE(S) USEO. 

FLUID ---- fiiO&A ----TO ----
SIZE FROo.A ____ TO----

FLUID FIIOo.A TO lti.ZE TO 

II"IEZOI.IETER DESCRIPTION 

TYPE 
I" VI.. RISER PIPE lodATERIAL PVC 

DIAMETER OF PERFORATED SECTION 2" ID RISER PIPE DIAMETERS 2" ID 

PERFORATION TYPE: .. ·o.o. 1.0. 

lt!..OTS ~ t!OLES D ICIIEEN 0 LENGTH OF II'IPE SECTIONS 

AVERAGE SIZE OF PERFORATIONS X)INING YETHOO Glue ASTM 2564 

TOTAL PERFORATED AREA 

PROTECTION SYSTEM 

RISER PROTECTIVE II'IPE LENGTH 3' OTHER PROTECTION 

PfiOTECTIVE II'IPE O.D 

fTE'!' 
l)tST ANCE ABOVEIBEL.flW 
GROUND SURFACE ( tl 

TOP OF I'IISER PIPE 1.8. 

GROUND SURFACE o.o 

IIOTTOM OF PROTECTIVE PIPE 

. IIOREHO~E FILL &AATERIALS 

GROU"I' /SLURRY TOP 0 BOTTOo.A 14 
IIENTONIT£ TOP 0 BOTTOM 14 
SAND TOP 14 BOTTOo.A IS 
GRAVEl TOP 15 IIOT10M 22 

P'ERFORATEO SECTION TOP 17 BOTTOM 22 
I'IEZO .. ETER TIP 22-
IIOTTOo.A Of BOREHOLE 

OWL .OSTER INSTALLATION 4.0 

WAS THE HOLE FLUSHED IIEFORE INSTALLATION' 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION' 

WAS A SENSITIVITY TEST PERFORMED ON THE II'IEZOMETER' 

TOP 

TOP 

TOP 

TOP 

TOP 

YES OJ 
YEs[!] 

0 YES 

.. 

ELEVATION 
tftl 

105.0 

103.2 IIOTT OM 89 . 2 

103.2 IIOTTOM 89.2 

89.2 I!IOTTOo.< 

88.2 BOTTOM 

86.2 IIOTTOM 

81.2 ' 

101.0 

NO 0 
NO 0 
NO [) 

88.2 

81.2 
81.2 

~E .. ARKS---------------------------------------------------------
----------------
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I'IL.E NO.-----------

I'AGE ..J.. OF .:;:_ 

PIEZOMETER INSTAI..U.TION SHEET 

-:....:.:=:.:.....::.::=....l.=:L.-----~~"~ELD PGJG!O Ross Overby 

--..!,..;'-'--'-----------CHECKED BY Ross Overby 

DATE 7-28-81 
DATE 7-2 8-81 

COORDINATEi------------------------------

-~'------------ DATE CW -TAJ..I.ATlON __ 7c.;-:...2'-'8"'--"8C!.J _____ _ 

IIIIOREHOLE DRILLING 

DRILLING METHOD 1\ugpr/Rotary TYPE Of lilT -..JB:l.lO.t.lJ...ll.-'ec:.rl-..l-IIJ...J...rJJ.... Cu.~.D~;.nec:__ _____ _ 

OAILLING F!.UID!SJ USED. CASING SIZE(S) USED: 

FLUID Water FROM---- TO ---- SIZE FROU ____ TO----

FLUID FROM TO TO 

PIEZOMETER DESCRIPTION 

TYPE PVC RISER PIPE MATERIAL PVC 

DIAMETER OF PERFORATED SECTION 4" 00 RISER PIPE DIAMETERS 4" DO 

PERFORATION TYPE: 
.. O.D. I. D. 

SLOTS l2J tiOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS 

AVERAGE SIZE OF PERFORATIONS .JOINING YETHOO GLUE ASTI-1 2564 

TOTAL PERFORATED AREA 

PROTECTION SYSTEM 

AlSEA PROTECTIVE PIPE LENGTH 3' OTHER PROTECTION 

PROTECTIVE PIPE O.D 

ITE';:' 
OIST ANCE ABOVEJBEL?JW 
GROUND SURFACE ( tl 

rOP Of RISER PIPE 1.4 
GROUND SURFACE 0.0 

I!IOTTOJ,! OF PROTECTIVE PIPE 

&OREHOLE FI~L MATERIALS 

GROUT/SLURRY TOP 0 IIIOTTOM 18 
IJENTONITE TOP 18 IIIOTTOM 21 
SAND TOP 21 I:IOTTOJ.A 23 

GRAVEL TOP 23 I!IOTTOM 29 
PERFORATED SECTION TOP 24 BOTTOM 29 
I"'EZO ... ETER TIP 29.' 
BOTTOM OF BOREHOLE 

CIWL AFTER INSTALL.O.TION a·?' -

W.a.S THE HOLE FlUSHED I!IEFORE INSTALLATION' 

WAS THE I'IEZO ... ETER fLUSHED AFTER INST"LLATION' 

WAS A SENSITIVITY TEST I'ERFOR .. ED ON THE PIEZOMETER• 

TOP 

TOP 

TOP 

TOP 

TOP 

'I'ES liiJ 
YES IZJ 
'fES 0 

ElEVATION 

105.9 

90.3 
87.3 
85.3 
84.3 

( I 

108.3 

BOTTOM 

BOHOM 

BOTTOM 

BOTTOM 

BOTTO'-' 

79.3 

QQ 1 

NO 0 
t<IO 0 
NO l!J 

-

90.3 

87.3 
85.3 

79.3 
79.3 

"EJ,IAR~S----------------------------------------------------------------------------
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AU NO----------
f'AGE ..]_OF .1.. 

PIEZOMETER INSTAI..UTION SHEET 

1'11DJECT MAwE _.:..F.:..i s:!.!h.:.:e:..:r-!:!B::::o::::dYL-(l..:G:::.M:.J):.-____ I'I£UI IIE.HWGED Ross Overby DATE 7-29-81 

DATE 7-29-81 
1'110JECT wo. 11 CHEcuo .., Ross Overby 

11101111<0 lo!O. P-5 CCO!IIIliiNATU ----------------

I'IUOWETEA NO. P- DATE~ -TA.U.ATlON-'-7..:-... 2."-9..:-,8_,_1 ____ :__ __ _ 

I!IOREHOLE DRILLING 

OI'IILI.tNG METHOD __ .:.A.:.:U:..;q,_,e:..:r _______ _ 

OI'IILI.ING Fi.UID(S) USED. 

FLUID -"--- FFIOI.I ----TO ----

fLUID F"Oio4 TO 

PIEZO~ETER DESCRIPTION 

nPE----~P..;;V~C~---------------------
4" QD 

DIAMETER OF PERFORATED SECTION-~...::;.::;;..._ __ 

PERFORATION TYPE: •' 

S!..OTS l!l HOLES D SCREEN 0 
AVERAGE SIZE OF PERFORATIONS -------1 
TOTAL PERFORATED AREA 

PROTECTION SYSTEM 

RISER Pf'IOTECTIIIE PIPE LENGTH 3' 

PROTECTIVE PIPE 0.0 

TYPE OF BIT--· ..!A::.:U:!.!JO;,:•e:..:r _________ _ 

CASING SLZE!S) USED: 

SIZE---- FROM ____ TO----

SIZE FROM TO 

RISER PIPE a.tATERIAl __ ..;;P..;;V..;;C'--:---------
4" OD I'IISER PIPE OIAUETERS._..;;..;;__:..;;_ ______ _ 

0.0.------
1.0. _______ _ 

LENGTH OF PIPE SECTIONS ==,....,=c-:------
.IOINING LIETHOD _..;;G;.:L..;;U.:;;E_A;_S;;..T;_M__;;2;_5..;;6_4 ____ _ 

OTHER 1'110TECTION 

ITE';:' 
I)IST ANCE ABOIIE!BElf.W 
GROUND SURFACE ( tJ 

ElEt'1TION 
( tl 

TOP OF AlSEA PIPE ,_ 5 

GROUND SURFACE o.o 

80TTOio4 OF PROTECTIVE PIPE . 

&OREHOLE FILL WATEFIIAlS ' 

GROUT /SLURRY TOP 0 DOTTOW 

BENTONITE TOP 7 &OTT OW 

SAND TOP 8 BOTTOM 

GRAVEL TOP 10· BOTTOM 

PERFORATED SECTION TOP 10 IIOTTOW 

PIEZOUETER TIP 15 
IIOTTO"' OF BOREHOLE 

GWL AFTER INSTALLATION 9.0 

WAS THE HOLE FLUSHED IIEFORE INSTALLATION~ 

'IPIAS THE PIEZOMETER FLUSHED AFTER INSTALLATION' 

'IPIAS A SENSITIVITY TEST PERFOII .. ED ON THE PIE.ZO .. ETER' 

7 
8 

10 
15 
15 

TOP 

TOP 

TOP 

TOP 

TOP 

nsD 
nso 
YES D 

109.9 

109.9 
102.9 

101.9 

99.9 

99.9 

94.9 

100.9 

BOTT0'-'1 02. 9 

BOTT0'-'1 Ql. 9 
BOTlO'-' 

80TT0•..4 

BOTTOM 

NO liJ 
NO liJ 
NO liJ 

99.9 

94.9 
94.9 

11£'-'AR~S----------------------------------------------------------------------------
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RESULTS OF ANALYSIS OF AQUEOUS SAMPLES 
FROM ELYRIA, OHIO PROJECT 

COLLECTED 17 & 18 OCTOBER 1984 
RECEIVED 19 OCTOBER 1984 

Prepared for 

Ground/Water Technology, Inc. 
100 Ford Road 

Denville, New Jersey 07834 

Prepared by 

EA Engineering, Science, and Technology, Inc • 
Hunt Valley/Loveton Center 

15 Loveton Circle 
Sparks, Maryland 21152 

NOVEMliER 1984 
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ANALYTICAL SUMMARY 

Six aqueous samples were collected by Ground/Water Technology, Inc. 

personnel 17 and 18 October 1984 from a location in Elyria, Ohio. These 

samples were received at EA's Sparks, Maryland facility on 19 October 

1984. After visual examination of the containers, the samples were 

checked against the Chain of Custody, logged into the laboratory system 

and given individual EA laboratory accession numbers. These samples were 

to be analyzed for purgeable organic compounds, trace metals, and various 

indicators of ground-water quality • 

The metals analyses were performed by atomic absorption spectrophotometry 

(AAS). Both Perkin-Elmer 5000 and 503 AA spectrophotometer& equipped 

with autosamplers and graphite furnaces were utilized. The results of 

these determinations are presented in Table 1. 

The concentrations of purgeable organics in the samples were determined 

utilizing an automated Tekmar LSC-2 purge and trap concentrator inter

faced to a Hewlett-Packard 5985B gas chromatograph/mass spectrometer 

(GC/MS) according to U.S. EPA Method 624. The operating and purge para

meters are listed in Table 2. 

All analyses were performed under strict quality control as specified 

in EA's analytical quality control program. All parametric holding times 

were met in this analytical effort. 

Included in this report are the reconstructed ion chromatograms (RIC) of 

the samples, blanks and standards, tuning spectra, Chain of Custody 

Record and the Report/Analysis Review form. 

1 
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TABLE 2. IIEWLETT-PACKARD MODEL 5 985 :S GAS Cl!ROMATOGRAPH/MAS S 
SPECTROMETER OPERATING CONDITIONS - VOLATILES 

COLUMN 

CARRIER GAS FLOW 

INJECTION PORT TEMPERATURE 

SOURCE TEMPERATURE 

INITIAL OVEN TEMPERATURE 

TEMPERATURE RATE 

FINAL OVEN TEMPERATURE 

TYPE OF IONIZATION 

ELECTRON ENERGY 

SCAN TIME 

EM VOLTAGE 

PURGE TIME 

DESORPTION TIME 

DESORPTION TEMPERATURE 

TRAP SORBENT 

6' X 2 mm I.D. 1% SP-1000 ON 
60/80 MESH CARBOPACK :S 

HELIUM-22 ml/min 

180 c 

200 c 

45 C (2 min) 

8 C/min 

220 c 

ELECTRON IMPACT 

70 volts 

2 seconds 

1800 volts 

11 min 

5 min 

180 c 

TENAX, SILICA GEL, CHARCOAL 
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EA ENGINEERING, SCIENCE AND TECHNOLOGY, INC. 
LABORATORY RESULTS 

FORGEABLE HALOCARBONS**EPA METHOD 624 

Sample Identification: 
Laboratory Number: 

Date Collected: 
Date Analyzed: 

Ground/Water Tech. - P-1 
7635 
17 October 1984 
23 October 1984 

Volatile Compounds ppb ( ug/1) 

Carbon tetrachloride ••••••• 
Chlorobenzene ..•.•......... 
1,2-Dichloroethane ••••••••• 
1,1,1-Trichloroethane •••••• 
1,1-Dichloroethane •...•.... 
1,1,2-Trichloroethane •••••• 
1,1,2,2-Tetrachloroethane •• 
Chloroethane ................ . 
2-<:hloroethy lviny 1 ether ••• 
Chloroform ................... .. 
1,1-Dichloroetbene ••••••s•• 
trans-1 ,2-Dichloroethene ••• 
1,2-Dichloropropane •••••••• 
1,3-Dichloropropene •••••••• 
Methylene chloride ••••••••• 
Chlorom.ethane ............... . 
Brom01nethane ................ . 
Bromofor-m •••••••••••••••••• 
Bromodichloromethane ••••••• 
Fluorotrichloromethane ••••• 
Dichlorodifluoromethane •••• 
Chlorodibromomethane ••••••• 
Tetrachloroethene •••••••••• 
Trichloroethene .•••.••••...• 
Vinyl chloride •.•••.••••.••• 

Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 

SPIKE RECOVERY DATA 

2 
2 
2 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

(40 ppb added to each sample prior to analysis) 

D6-benzene 
Fluorobenzene 
Pentafluorobenzene 

37.8 ppb 
38.7 ppb 
38.9 ppb 

94.5 % recovery 
96 • 8 % recovery 
97 .3 % recovery 
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EA ENGINEERING, SCIENCE AND TECHNOLOGY, INC. 
LABORATORY RESULTS 

PURGEABLE RALOCARBONS**EPA METHOD 624 

Sample Identification: 
Laboratory Number: 

Date Collected: 
Date Analyzed: 

Ground/Water Tech. - P-2 
7636 
17 October 1984 
23 October 1984 

Volatile Compounds ppb ( ug/1) 

Carbon tetrachloride ••••••• 
Chlorobenzene ~ .............. . 
1,2-Dichloroethane ••••••••• 
1,1,1-Trichloroethane •••••• 
1 ,1-Dichloroethane ••••••••• 
1,1,2-Trichloroethane •••••• 
1,1,2,2-Tetrachloroethane •• 
Chloroethane ................ .. 
2-chloroethylvinyl ether ••• 
Chloroform ........... 8 ••••••• 

1,1-Dichloroethene .•.•.•••• 
trans-1,2-Dichloroethene ••• 
1,2-Dichloropropane •••••••• 
1,3-Dichloropropene •••••••• 
Methylene chloride ••••••••• 
Chloromethane •••••••••&•••• 
Brom.om.e thane ••••••••••••••• 
Brom.of orm .••••••••••••••••• 
Bromodichloromethane ••••••• 
Fluorotrichloromethane ••••• 
Dichlorodifluoromethane •••• 
Chlorodibromomethane ••••••• 
Tetrachloroethene •••••••••• 
Trichloroethene .•.•.•••.•••• 
Vinyl chloride •.•••.•.•••.•• 

Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Les-s than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 

SPIKE RECOVERY DATA 

2 
2 
2 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

(40 ppb added to each sample prior to analysis) 

D6-benzene 
Fluorobenzene 
Pentafluorobenzene 

37.3 ppb 
38.6 ppb 
38.3 ppb 

93 .3 % recovery 
96 .5 % recovery 
95 • 8 % recovery 
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EA ENGINEERING, SCIENCE AND TECHNOLOGY, INC. 
LABORATORY RESULTS 

PURGEABLE HALOCARBONS**EPA METHOD 624 

Sample Identification: 
Laboratory Number: 

Date Collected: 
Date Analyzed: 

Ground/Water Tech. - P-3 
7637 
17 October 1984 
23 October 1984 

Volatile Compounds ppb ( ug/ l) 

Carbon tetrachloride ...... . 
Chlorobenzene ·~•••••••••••• 
1,2-Dichloroethane ••••••••• 
1,1,1-Trichloroethane •••••. 
1 ,1-Dichloroethane ........ . 
1,1,2-Trichloroethane •••••• 
1,1,2,2-Tetrachloroethane •• 
Chloroethane ................ . 
2-<:hloroethylvinyl ether ••• 
Chloroform .....•...•....... 
1,1-Dichloroethene ....••..• 
trans-1,2-Dichloroethene ••• 
1,2-Dichloropropane •••••••• 
1,3-Dichloropropene .•.•...• 
Methylene chloride ••••••••• 
Chloromethane ............. . 
Bromomethane ................ . 
Bromoform •••••••••••••••••• 
Brom.odichloromethane ••••••• 
Fluorotrichloromethane ••••• 
Dichlorodifluoromethane •••• 
Chlorodibromomethane ••••••• 
Tetrachloroethene •••••••••• 
Trichloroethene •••••..••.••• 
Vinyl chloride •••••••••••••• 

Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Lass than 
Less than 
Less than 
Less than 
Less than 
Les·s than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 

SPIKl!: RECOVERY DATA 

2 
2 
2 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

(40 ppb added to each sample prior to analysis) 

D6-benzene 
Fluorobenzene 
Pentafluorobenzene 

37.1 ppb 
37.0 ppb 
38.3 ppb 

92 • 8 % recovery 
92.5 % recovery 
95.8% recovery 
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EA ENGINEERING, SCIENCE AND TECHNOLOGY, INC. 
LABORATORY RESULTS 

PURGEABLE HALOCARBONS**EPA METHOD 624 

Sample Identification: 
Laboratory Number: 

Date Collected: 
Date Analyzed: 

Ground/Water Tech. - P-5 
7638 
17 October 1984 
23 October 1984 

Volatile Compounds ppb ( ug/ 1) 

Carbon tetrachloride ••••••• 
Cblorobenzene .......... e ..... . 

1,2-Dicbloroethane ••••••••• 
1,1,1-Trichlo:roethane •••••• 
1,1-Dichloroethane ••••••••• 
1,1,2-T:richlo:roethane •••••• 
1,1,2,2-Tetrachlo:roethane •• 
Chloroethane ............... ., .... .. 
2-chlo:roethylvinyl ether ••• 
Chloroform .................... . 
1,1-Dichloroethene ......... .. 
t:rans-1 ,2-Dichlo:roethene ••• 
1,2-Dichloropropane •••••••• 
1,3-Dichloropropene .....••• 
Methylene chloride ••••••••• 
Chloromethane •••••••••••••• 
Brom.omethane ................... . 
Bromo£ orm ................................ . 
Bromodichloromethane ......... .. 
Fluo:rot:richlo:romethane ••••• 
Dichlorodifluo:romethane •••• 
Chlo:rodib:romomethane ••••••• 
Tetrachloroethene •••••••••• 
Tricbloroethene ............. . 
Vinyl chloride ................ . 

Less than 
Less than 
Lese than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 

Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 

SPIKE RECOVERY DATA 

2 
2 
2 
2 
2 
2 
2 
2 

10 
2 
2 

220 
2 
2 

10 
2 
2 
2 
2 
2 
2 
2 
2 

370 
52 

(40 ppb added to each sample prior to analysis) 

D6-benzene 
Fluo:robenzene 
Pentafluorobenzene 

39.4 ppb 
37.4 ppb 
38.6 ppb 

98.5 % :recovery 
93 • 5 % :recov e:ry 
96 .5 % :recovery 

I 
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EA ENGINEERING, SCIENCE AND TECHNOLOGY, INC. 
LABORATORY RESULTS 

PURGEABLE HALOCARBONS**EPA METHOD 624 

Sample Identification: 
Laboratory Number: 

Date Collected: 
Date Analyzed: 

Ground/Water Tech. - P-6 
7639 
18 October 1984 
23 October 1984 

Volatile Compounds ppb (ug/1) 

Carbon tetrachloride ••••••• 
Chlorobenzene .............. . 
1,2-Dichloroethane ••••••••• 
1 ,1,1-Trichloroethane •••••• 
1 ,1-Dichloroethane , •••••••• 
1,1,2-Trichloroethane •••••• 
1,1,2,2-Tetrachloroethane •• 
Chloroethane .................. . 
2-<:hloroethylvinyl ether ••• 
Chloroform. ....................... . 
1,1-Dichloroethene ·•••••••• 
trans-1,2-Dichloroethene ••• 
1,2-Dichloropropaue •••••••• 
1,3-Dichloropropene •••••••• 
Methylene chloride ••••••••. 
Chloromethane •••••••••••••• 
Bromom.e thane .................... .. 
Brom.of orm ......... ~ ............ .. 
Bromodichloromethane ••••••• 
Fluorotrichloromethane ••••• 
Dichlorodifluoromethane •••• 
Chlorodibromomethane ••••••• 
Tetrachloroetbene •••••••••• 
Trichloroethene ••••.••••.•.• 
Vinyl chloride •••••••••••••• 

Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 

SPIKE RECOVERY DATA 

2 
2 
2 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

(40 ppb added to each sample prior to analysis) 

D6-benzene 
Fluorobenzene 
Pentafluorobenzene 

38.8 ppb 
38.6 ppb 
40.2 ppb 

97.0% recovery 
96 .5 % recovery 

100 • 5 % recovery 

i 
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EA ENGINEERING, SCIENCE AND TECHNOLOGY, INC. 
LABORATORY RESULTS . 

PURGEABLE HALOCARBONS**EPA METHOD 624 

Sample Identification: 
Laboratory Number: 

Ground/Water Tech. - Underdrain 
7640 

Date Collected: 
Date Analyzed: 

18 October 1984 
23 October 1984 

Volatile Compounds 

Carbon tetrachloride ••••••• 
Cblorobenzene ........................ .. 
1.2-Diehloroetbane ·~···•••• 
1,1,1-Trichloroethane •••••• 
1,1-Dichloroethane ••••••••• 
1,1,2-Trichloroethane .••••• 
1,1,2,2-Tetrachloroethane •• 
Chloroethane .............. <; ......... . 

2-Ghloroethylvinyl ether ••• 
Chloroform. ............ ., ........... .. 
1,1-Dichloroethene ••••••••• 
trans-1,2-Dichloroethene ••• 
1,2-Dichloropropane •••••••• 
1,3-Dichloropropene •••••••• 
Methylene chloride ............. .. 
Chloromethane .............. . 
BrODiom.ethane ................... .. 
Brom.of orm .............................. . 
Bromodichloromethane ••••••• 
Fluorotrichloromethane ••••• 
Dichlorodifluoromethane •••• 
Chlorodibromomethane ••••••• 
Tetrachloroethene ........... .. 
Trichloroetbene .................... .. 
Viny 1 chloride .. .................. .. 

Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Lees than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 

SPIKE RECOVERY DATA 

ppb (ug/1) 

2 
2 
2 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

(40 ppb added to each sample prior to analysis) 

D6-benzene 
Fluorobenzene 
Pentafluorobenzene 

37.7 ppb 
37.7 ppb 
39.7 ppb 

94 .3 % recovery 
94 .3 % recovery 
99.3 % recovery 
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EA ENGINEERING, SCIENCE AND TECHNOLOGY, INC. 
LABORATORY RESULTS 

PURGEABLE HALOCAR.BONS**EPA METHOD 624 

Sample Identification: 
Laboratory Number: 

Ground/Water Tech. - Field Blank 
7641 

Date Collected: 
Date Analyzed: 23 October 1984 

Volatile Compounds 

Carbon tetrachloride ••••••• 
Chlorobenzene •••••··~···••• 
1,2-Dicbloroethane ••••••••• 
1,1,1-Trichloroethane •••••• 
1,1-Dichloroethane ••••••••• 
1,1,2-Trichloroethane •••••• 
1,1,2,2-Tetrach1oroethane •• 
Chloroethane .................. .. 
2-chloroethylvinyl ether ••• 
Chloroform .................... .. 
1,1-Dichloroethene ••••••••• 
trans-1,2-Dichloroethene ••• 
1,2-Dichloropropane •••••••• 
1,3-Dichloropropene •••••••• 
Methylene chloride ••••••••• 
Chloromethane ................. . 
Br0111om.etbane .................... .. 
Br01nof orm ............................ .. 
Bromodichloromethane ••••••• 
Fluorotrichloromethane ••••• 
Dichlorodifluoromethane •••• 
Chlorodibr01nomethane ••••••• 
Tetrachloroethene •••••••••• 
Trichloroethene ••••••••••••• 
Vinyl chloride .................... .. 

Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 
Less than 

SPIKE RECOVERY DATA 

ppb ( ug/1) 

2 
2 
2 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 

10 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

(40 ppb added to each sample prior to analysis) 

D6-benzene 
Fluorobenzene 
Pentafluorobenzene 

38.0 ppb 
37.5 ppb 
39.1 ppb 

95 .0 % recovery 
93 .8 % recovery 
97 .8 % recovery 
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RIC 

RIC DiiTA: CF21 #1 5Cf1tl5 I TO 10:~6 

10.'2.3.,84 0:1]0:00 
SAf1PLE: l)OLATILES STD. 10··23-84 I~Hl 
cmms.: . 
RAtiGE: G L 1086 LABEL: N 0, 4.0 QUAN: A 0, 1.0 J 0 BASE: U 20, 3 

503 

537 
662 

742 

178 461 

255 326 385 

814 
ll 'T 

966 

70 

I I ·~ I 'i' II 1\ M \ 
30 124 ,, ' II J I t I (J \ 

I ' ,-- -----r----
200 400 600 :::oo 1000 
6:46 I::: 32 2n: 19 27:05 :3:3:51 

94080. 
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TH1E 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
-

I 

I 
II 

I 

ll 
I 
I 
I 

I 

Guantitation Report File: CF21 

Data: CF21. MI 
10/23/84 0:00:00 
Sample: VOLATILES STD. 
-ubmd:ted by: 

10-23-84 WEM 
Analyst: 

AMOUNT=AREA * REF.AMNT/(REF. AREAl* RESP.FACTl 
Resp. fac. from Library Entry 

NO 
1 
..., 
~ 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

NAME 
BROMOCHLOROMETHANE <RETENTION TIME STANDARDl 
2-BROM0-1-CHLOROPROPANE <INTERNAL STANDARDl 
1,4-DICHLOROBUTANE (RETENTION TIME STANDARD> 
D-6 BENZENE <SURROGATE> 
FLUOROBENZENE <SURROGATE> 
PENTAFLUOROBENZENE <SURROGATE> 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
DICHLORODIFLUOROMETHANE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
TRICHLOROFLUOROMETHANE 
1, 1-DICHLOROETHENE 
1, 1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
METHYL ETHYL KETONE 
1,2-DICHLOROETHANE 
1, 1, !-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
BENZENE 
DIBROMOCHLOROMETHANE 
1, 1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
METHYLISOBUTYL KETONE <MIBKl 
TETRACHLOROETHENE 
1, 1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ISOMER 
XYLENE ISOMERS 



I 

I No m/z Scan Time RE'f RRT Meth Area<Hghtl Amount 7.Tot 
1 128 265 8:58 2 0. 486 A 1313 12804. 40. 000 PPB 0. 72 
2 77 545 18:27 2 1. 000 A 1313 33274. 40.000 PPB 0. 72 

• 3 i 55 673 22:47 2 1. 235 A BB 21;l132. 40.000 PPB 0. 72 
4 . 84 498 16:51 2 0. 914 A BV 57059. 40. 000 PPB 0. 72 
5 96 544 18:25 2 0.998 A BB 61815. 40.000 PPB 0. ..,.., 

;~ 

6 168 698 23:38 ..., 1. 281 A BB 40792. 40. 000 PPB 0. 72 ~ • 7 50 30 1: 01 2 0.055 A BB 25975. 100. 000 PPB 1. 81 
8 94 70 2:22 2 0. 128 A BB 36435. 100. 000 PPB 1 . 81 
9 62 95 3: 13 2 0. 174 A BV 31194. 100.000 PPB 1. 81 

I 10 85 92 3:07 2 0. 169 A BV 12756. 100. 000 PPB 1. 81 
1 1 64 124 4: 12 2 0. 228 A VB 24958. 100. 000 PPB 1. 81 
12 84 178 6:02 2 0. 327 A BB 49658. 100. 000 PPB 1. 81 

I 
13 43 195 6:36 2 0. 358 A BB 70008. 1000. 000 PPB 18. 05 
14 56 197 6:40 2 0.361 A BV 10621. 300.000 PPB "' 42 ~-

15 53 214 7: 15 2 0. 393 A BB 31669. 300.000 PPB 5.42 
16 101 237 8:01 2 0.435 A BV 42829. 100.000 PPB 1. 81 • 17 96 255 8:38 2 0.468 A BB 40900. 100.000 PPB 1. 81 
18 63 290 9:49 2 0. 532 A BB 75880. 100.000 PPB 1. 81 
19 96 312 10:34 2 0. 572 A BB 44397. 100.000 PPB 1. 81 

• 20 83 326 11: 02 2 0. 598 A BB 71193. 100.000 PPB 1. 81 
21 43 349 11: 49 2 0.640 A BV 46128. 200.000 PPB 3. 61 
22 62 349 11:49 2 0. 640 A BB 32220. 100. 000 PPB 1. 81 
.-,- 97 391 13: 14 2 0. 717 A BB 39638. 100. 000 PPB 1. 81 • ~...:> 

24 117 402 13:36 2 0.738 A VB 36997. 100.000 PPB 1. 81 
25 83 414 14:01 2 0.760 A BB 60392. 100.000 PPB 1. 81 
26 63 460 15:34 2 0.844 A BB 60607. 100.000 PPB 1. 81 • 27 75 466 15:46 2 0.855 A BB 80330. 100. 000 PPB 1. 81 
28 130 485 16:25 2 0.890 A BB 49974. 100.000 PPB 1. 81 
29 78 503 17:02 2 0.923 A BB 138000. 100.000 PPB 1. 81 

• 30 127 501 16:58 2 0. 919 A BB 45272. 100.000 PPB 1 . 81 
31 97 505 17:06 2 0.927 A BB 43951. 100.000 PPB 1. 81 
32 75 507 17: 10 2 0.930 A BB -·54510. 100.000 PPB 1. 81 

I 
33 106 541 18: 19 2 0. 993 A BB 3309. 300.000 PPB 5. 42 
34 173 587 19: 52 2 1. 077 A BB 36875. 100.000 PPB 1. 81 
35 43 606 20:31 2 1. 112 A BB 50202. 100.000 PPB 1. 81 
36 164 663 22:27 2 1. 217 A BB 41896. 100.000 PPB 1. 81 

I 37 83 659 22: 18 2 1. 209 A BB 68279. 100. 000 PPB 1. 81 
38 92 707 23: 56 2 1. 297 A BV 90249. 100.000 PPB 1. 81 
39 112 742 25:07 2 1. 361 A BB 104332. 100.000 PPB 1. 81 

I 40 106 814 27:33 2 1. 494 A BB 52119. 100. 000 PPB 1. 81 
41 91 967 32:44 2 1. 774 A BV 114086. 100. 000 PPB 1. 81 
42 91 1004 33: 59 2 1. 842 A VB 266573. 200.000 PPB 3. 61 

I 

I 

I 

I 

I 

I 



1(10. (1 

PIC 

F'IC 
10. 23·84 0:00: (10 

5At·1PLE: lJOLATILES BLAtiK 
COHOS. : 

DATA: CF22 #I SCAIIS 1 TO 1090 

1 0-23-84 I·JEN 

RANGE: G L 1090 LABEL: N 0, 4.0 QUAN: A 0, 1.0 J 0 BASE: Lt 20, 3 
546 

96 179 
..... ,.A4 .. v/~"""f ..... , ...... J ........ ..._r...,., 

200 
6:46 

499 

265 

l 351 406 . 
t.~,., .... ~\....__, . ...., ... ,.~,~-r'-r.J 

·'-~'">"'' v"'"' •. 

699 

771 ' 870 966 
~~·)'""'"""tii"'"'"""·"·'~~ .... Nt-o~~~ ... , ,,. 

T 
400 

T -- - . -~~-------, I ----,-- t 

6130 800 1000 
t :;:: :32 20: i ~3 27:05 33:51 

24640. 

SCAH 
TH1E 

I 
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Guantitation Repo~t File: CF22 

Data: CF22.MI 
10/23/84 0:00:00 
Sampl~ VOLATILES 
'ubmiited by: 

BLANK 10-23-84 WEM 
Ana 1 y st: 

AMOUNT=AREA * REF.AMNT/(REF AREAl* RESP.FACTJ 
Resp. fac. f~om Lib~ary Entry 

NO NAME 
1 BROMOCHLOROMETHANE <RETENTION TIME STANDARD> 
2 2-BRDM0-1-CHLOROPROPANE <INTERNAL STANDARD) 
3 1,4-DICHLOROBUTANE <RETENTION TIME STANDARDl 
4 D-6 BENZENE <SURROGATE> 
5 FLUOROBENZENE (SURROGATE) 
6 PENTAFLUOROBENZENE (SURROGATEJ 
7 CHLOROMETHANE 
8 BROMOMETHANE 
9 VINYL CHLORIDE 

10 DICHLORODIFLUOROMETHANE 
11 CHLOROETHANE 
12 METHYLENE CHLORIDE 
13 ACETONE 
14 ACROLEIN 
15 ACRYLONITRILE 
16 TRICHLOROFLUOROMETHANE 
17 1, 1-DICHLOROETHENE 
18 1, 1-DICHLOROETHANE 
19 TRANS-1,2-DICHLOROETHENE 
20 CHLOROFORM 
21 METHYL ETHYL KETONE 
22 1.2-DICHLOROETHANE 
23 1. 1. !-TRICHLOROETHANE 
24 CARBON TETRACHLORIDE 
25 BROMODICHLOROMETHANE 
26 1.2-DICHLOROPROPANE 
27 TRANS-1,3-DICHLOROPROPENE 
28 TRICHLOROETHENE 
29 BENZENE 
30 DIBROMOCHLOROMETHANE 
31 1, 1,2-TRICHLOROETHANE 
32 CIS-1.3-DICHLOROPROPENE 
33 2-CHLOROETHYLVINYL ETHER 
34 BROMOFORM 
35 METHYLISOBUTYL KETONE <MIBKJ 
36 TETRACHLOROETHENE 
37 1, 1,2,2-TETRACHLOROETHANE 
38 TOLUENE 
39 CHLOROBENZENE 
40 ETHYLBENZENE 
41 XYLENE ISOMER 
42 XYLENE ISOMERS 



"" ... -::; 

I No m/z Scan Time Ref RRT Meth Area<Hght) Amount 7..Tot 
1 128 265 8:58 2 0.484 A BB 12917. 39.412 PPB 14. 77 
..., 77 548 18:33 2 1. 000 A BB 34068. 40. 000 PPB 14.99 ~ 

I 3 j 55 674 22:49 2 1. 230 A BB 27.286. 37.893 PPB 14. 20 
4 84 499 16:53 2 0. 911 A BB 55351. 37. 898 PPB 14. 20 
5 96 545 18:27 2 0.995 A BB 61169. 38.659 PPB 14. 49 

I 
6 168 700 23:42 2 1. 277 A BB 40818. 39. 092 PPB 14. 65 
7 NOT FOUND 
8 NOT FOUND 
9 NOT FOUND 

I 10 NOT FOUND 
1 1 NOT FOUND 
12 84 179 6:04 2 0.327 A BB 1019. 2. 004 PPB 0. 75 

• 13 43 196 6:38 2 0. 358 A BB 897. 12. 514 PPB 4. 69 
14 NOT FOUND 
15 NOT FOUND 

ll 
16 NOT FOUND 
17 NOT FOUND 
18 NOT FOUND 

- 19 NOT FOUND 
20 NOT FOUND 
21 43 349 11:49 2 0.637 A BB 3024. 12.806 PPB 4. 80 
22 NOT FOUND 
23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 
26 NOT FOUND 
27 NOT FOUND 
28 NOT FOUND 
29 78 502 17:00 2 0.916 A BB 706. 0. 500 PPB 0. 19 
30 NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 
33 106 548 18:33 2 1. 000 A BB 49. 4. 339 PPB 1. 63 
34 NOT FOUND 
35 NOT FOUND 
36 164 667 22:35 2 1. 217 A BB 293. 0683 PPB 0. 26 
37 83 665 22:31 2 1. 214 A*BB 370. 0. 529 PPB 0. 20 
38 92 708 23:58 2 1. 292 A BB 379. 0. 410 PPB 0. 15 
39 NOT FOUND 
40 NOT FOUND 
41 91 960 32:30 2 1. 752 A*VV 188. 0. 161 PPB 0 06 
42 NOT FOUND 



Guantitation Report 

I Data: CF23.MI 
10/23/84 0:00:00 

File: CF23 

I Sample: GWT #7635 
-,Jbmit!ted by: 

P-1 10-23-84 WEM 
Analyst: 

I 
~MOUNT=AREA * REF. AMNT/(REF. AREAl* RESP. FACTl 
Resp. fac. from Library Entry 

I 

• 
I 

• • 
I 
I 

• • • • • • • • • 

NO 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

NAME 
BROMOCHLDROMETHANE <RETENTION TIME STANDARD> 
2-BROM0-1-CHLOROPROPANE <INTERNAL STANDARD) 
1,4-DICHLOROBUTANE <RETENTION TIME STANDARD> 
D-6 BENZENE <SURROGATE) 
FLUOROBENZENE <SURROGATE) 
PENTAFLUOROBENZENE <SURROGATE) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
DICHLORODIFLUOROMETHANE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
TRICHLOROFLUOROMETHANE 
1, 1-DICHLOROETHENE 
1, 1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
METHYL ETHYL KETONE 
1,2-DICHLOROETHANE 
1. 1, !-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMDDICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPRDPENE 
TRICHLOROETHENE 
BENZENE 
DIBROMOCHLOROMETHANE 
1, 1,2-TRICHLOROETHANE 
CIS-1,3-DICHLDROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
METHYLISOBUTYL KETONE <MIBKl 
TETRACHLOROETHENE 
1, 1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ISOMER 
XYLENE ISOMERS 



• 

100.1h 

RIC 

• • • • • • • • • iii • • • • • • 
RIC DATA: CF23 Ill SCi)IIS I TO lC191 
[0/2Ji84 0: 00: 00 
SA~1PLE: G~!T 117635 P-1 1 0-23-84 WEt1 
COtlOS.: 
RANGE: G j, 1091 LABEL: N 0, 4.0 QUAU: A 0, 1.0 J 0 BASE: U 20, 

547 
3 

I 

499 700 

265 

744 816 927 1031 
lt~,., ..••. \•i·'·WV'+'#/rl"'"""'"'"~'4<t•""" 

·V' 

"'---~ 179 ll 349 406 J LJ t_+_~" ........ .....~\..I' . ......A....rl .,_ ........... .1\ _ __,.___ ......... , . 
I ----1---------,----- -----,- ---. 

200 4[10 600 800 1(1013 
6:45 13:32 28:13 27:05 33:51 

• 

23392. 

SCAH 
Tli1E 

-



~ No m/z Scan Time Ref RRT Meth Area<Hght) Amount 7.Tot 
1 128 265 8:58 2 0.484 A BB 12326. 38. 241 PPB 14. 97 ..., 77 547 18:31 2 1. 000 A BB 33505. 40. ooo PPB 15. 66 ~ 

~ 
3 55 675 22: 51 2 1. 234 A BB 26303. 37. 141 PPB 14. 54 
4 i 84 499 16:53 2 0.912 A BB 54253. 37.771 PPB 14. 79 
5 96 545 18:27 2 0. 996 A BB 60263. 38. 726 PPE 15. 16 

- 6 168 700 23:42 2 1. 280 A Ell 39948. 38.902 PPB 15.23 
7 NOT FOUND 
8 NOT FOUND 

' 62 96 3: 15 0. 176 A EB 290. 

-
9 2 0. 923 PPB 0. 36 

10 NOT FOUND 
1 1 NOT FOUND 
12 84 181 6:08 2 0. 331 A BB 479. 0. 958 PPB 0. 38 

ll 
. .., 43 196 6:38 2 0. 358 A BB 647. 9. 178 PPB 3. 59 l~ 

14 NOT FOUND 
15 NOT FOUND 

-
16 NOT FOUND 
17 NOT FOUND 
18 NOT FOUND 
19 NOT FOUND 

- 20 NOT FOUND 
21 43 351 11:53 2 0. 642 A BB 2842. 12.237 PPB 4. 79 ...,..., NOT FOUND ~~ 

- 23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 

- 26 NOT FOUND 
27 NOT FOUND 
28 NOT FOUND 
29 78 502 17:00 2 0.918 A*BB 499. 0.359 PPB 0. 14 

• 30 NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 

I 
33 NOT FOUND 
34 NOT FOUND 
35 NOT FOUND 
36 164 668 22:37 2 1. 221 A BB 189. 0. 448 PPB 0. 18 

I 37 83 656 22: 12 2 1. 199 A*Bll 265. 0. 385 PPB 0. 15 
38 92 707 23:56 2 1. 293 A*BB 87. 0. 096 PPll 0. 04 
39 NOT FOUND 

I 40 NOT FOUND 
41 91 974 32:58 .., 1.781 A*Bll 204. 0. 178 PPll 0 . 07 ~ 

42 91 1008 34:07 2 1. 843 A BB 106. 0. 079 PPB 0. 03 

I 

• 
I 
I 
I 
I 



-
W0.0 

RIC 

. . . . . - - - - - ..... ----------- .... -----·------ \ 

RIC DATA: CF24 It! 5CAtl5 1 TO 1091 
10/23/84 0:00:00 
SAMPLE: GHT 117636 P-2 10-23-84 l·lEt1 
Cotl05. : 
RANGE: G L 1091 LABEL: H 0, 4.0 QUAil: A 0, 1.0 J 0 BASE: U 20, 3 

546 

499 

265 

\ ... 60 179 I '1 351 406 
v~ .. ..,.....,.. .......... t ........... ~'-of"'_,..,/'--.. _J '....-l\ ...... .-...... J~'"""~\-r~~.,.,-,.._-

200 
6:46 

400 
13:32 

\ '\,-....,._,,.,..... ... w••••'u¥""·''' 

6(11) 

20:19 

699 

836 914 995 !054 
_,_ .......... -~o ......... +V-r'·""•'~-"''c<oi>"''L'f'-....'lJ~·V.,....-> 

. .,., 

:300 
"27: 0~ 

' I 
1000 
3"~::51 

24384. 

SCAli 
TH1E 

! 



I 

Guantitation Report File: CF24 

Data: CF24. MI 
10/23/84 0 00:00 
Sample: GWT #7636 P-2 10-23-84 WEM 
Submitted by: Analyst: 

AMOUNT=AREA * REF.AMNT/(REF.AREAl* RESP.FACTl I Resp. fac. from Library Entry 

NO 

I 1 ..., 
~ 

3 
4 

I 5 
6 
7 

I 8 
9 

10 

I 
1 1 . ..., 
l~ 

13 

I 
14 
15 
16 
17 

• 18 
19 
20 

I 
21 
22 
23 

I 
24 
25 
26 
27 

I 28 
""'>0 
~' 

30 

I 
31 
32 
33 

I 
34 
35 
36 
37 

I 38 
39 
40 

I 
41 
42 

I 
I 

• 

NAME 
BROMOCHLDROMETHANE <RETENTION TIME STANDARD> 
2-BRDM0-1-CHLOROPROPANE <INTERNAL STANDARD> 
1,4-DICHLOROBUTANE <RETENTION TIME STANDARD> 
D-6 BENZENE <SURROGATE> 
FLUOROBENZENE <SURROGATE> 
PENTAFLUOROBENZENE <SURROGATEl 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
DICHLORODIFLUOROMETHANE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
TRICHLOROFLUOROMETHANE 
L 1-DICHLORDETHENE 
1, 1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
METHYL ETHYL KETONE 
1,2-DICHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
BENZENE 
DIBROMOCHLOROMETHANE 
L L 2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
METHYLISDBUTYL KETONE <MIBKl 
TETRACHLOROETHENE 
1, 1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ISOMER 
XYLENE ISOMERS 



' ' • No m/z Scan Time Ref' RRT Meth Area<Hght) Amount 7.Tot 
1 128 265 8:58 2 0.484 A BB 12769. 39.362 PPB 15. 32 .., 77 548 18:33 2 1.000 A BV 33721. 40. 000 PPB 15. 56 ~ 

~ 
3 55 675 22: 51 2 1. 232 A BV 27240. 38.218 PPB 14. 87 
4 1 84 499 16: 53 2 0. 911 A BB 53877. 37.269 PPB 14. 50 
5 96 546 18:29 2 0.996 A BB 60411. 38. 573 PPB 15 01 
6 168 699 23:40 2 1. 276 A BB 39584. 38. 301 PPB 14. 90 
7 NOT FOUND 
8 NOT FOUND 
9 NOT FOUND 

10 NOT FOUND 
1 1 NOT FOUND 
12 84 179 6:04 2 0.327 A BB 581. 1. 154 PPB 0 45 
13 43 196 6:38 2 0.358 A BB 698. 9. 838 PPB 3. 83 
14 NOT FOUND 
15 NOT FOUND 
16 NOT FOUND 
17 NOT FOUND 
18 NOT FOUND 
19 NOT FOUND 
20 NOT FOUND 
21 43 . 351 11:53 2 0.641 A BB 2911. 12. 454 PPB 4. 85 
22 NOT FOUND 
23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 
26 NOT FOUND 
27 NOT FOUND 
28 NOT FOUND 
29 78 501 16:58 .., 0.914 A BB 467. 0.334 PPB 0. 13 ~ 

30 NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 
33 NOT FOUND 
34 NOT FOUND 
35 43 609 20:37 2 1. 111 A BB 383. 0.754 PPB 0.29 
36 164 665 22:31 2 1. 214 A BB 187. 0.440 PPB 0. 17 
37 83 666 22:33 2 1. 215 A*BB 105. 0. 152 PPB 0. 06 
38 NOT FOUND 
39 NOT FOUND 
40 NOT FOUND 
41 91 971 32:52 .., 

1. 772 A*BB 226. 0. 195 PPB 0. OS ~ 

42 91 1012 34: 15 2 1. 847 A*BB 209. 0. 155 PPB 0. 06 



100. 0 

RIC 

PIC DfHA: CF35 #1 SCAtt5 1 TO lll:l0 
10·24/84 0:00:00 
SAI'tPLE: G~JT #7637 P-3 10-23-84 ~JHt 
COHDS.: 
RAHGE: G L 1 Hl9 lABEL: N 0, 4. 0 QUAN: A 0, I. 0 J 0 BASE: U 20, 3 

554 

506 
709 

270 

l-!'"w;_jL_,~J U l~~ 
.~~--~--------.------.------.------.------. 

763 841 926 1037 
_,~ ...... ,q-,~<..4'~ ........ -.,.,.,...__.,...,._, ... ,_..._..r'r'-., 

200 400 600 800 1000 
5:40 13:20 20:00 2t.:4l:::1 ::n: 20 

·-
22176. 

SCAN 
Tlt·1E 
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Guantitation Report File: CF35 

Data: CF35.MI 
10/24/84 0:00:00 
Sampl~: GWT #7637 
""iubmi"'tted by: 

P-3 10-23-84 WEM 
Analyst: 

AMOUNT=AREA * REF.AMNTI<REF.AREAl* RESP.FACT) 
Resp. fac. from Library Entry 

NO NAME 
1 BRDMOCHLOROMETHANE <RETENTION TIME STANDARD> 
2 2-BROMD-1-CHLDRDPROPANE <INTERNAL STANDARD) 
3 1,4-DICHLOROBUTANE <RETENTION TIME STANDARD) 
4 D-6 BENZENE (SURROGATE> 
5 FLUOROBENZENE <SURROGATE) 
6 PENTAFLUOROBENZENE <SURROGATE> 
7 CHLOROMETHANE 
8 BROMOMETHANE 
9 VINYL CHLORIDE 

10 DICHLORODIFLUOROMETHANE 
11 CHLOROETHANE 
12 METHYLENE CHLORIDE 
13 ACETONE 
14 ACROLEIN 
15 ACRYLONITRILE 
16 TRICHLOROFLUOROMETHANE 
17 1, 1-DICHLOROETHENE 
18 1, 1-DICHLOROETHANE 
19 TRANS-1,2-DICHLOROETHENE 
20 CHLOROFORM 
21 METHYL ETHYL KETONE 
22 1,2-DICHLOROETHANE 
23 1, 1, 1-TRICHLOROETHANE 
24 CARBON TETRACHLORIDE 
25 BROMODICHLOROMETHANE 
26 1,2-DICHLOROPROPANE 
27 TRANS-1,3-DICHLOROPROPENE 
28 TRICHLOROETHENE 
29 BENZENE 
30 DIBROMOCHLOROMETHANE 
31 1, 1,2-TRICHLOROETHANE 
32 CIS-1,3-DICHLOROPROPENE 
33 2-CHLOROETHYLVINYL ETHER 
34 BROMOFORM 
35 METHYLISOBUTYL KETONE <MIBKl 
36 TETRACHLOROETHENE 
37 1, 1,2,2-TETRACHLOROETHANE 
38 TOLUENE 
39 CHLOROBENZENE 
40 ETHYLBENZENE 
41 XYLENE ISOMER 
42 XYLENE ISOMERS 



• No m/z Scan Time Ref' RRT Meth Area(Hght) Amount i.Tot 
1 128 271 9:02 2 0.488 A BB 12025. 38. 656 PPB 14. 83 
2 77 555 18:30 2 1. 000 A BB 32336. 40. 000 PPB 15 . 35 • 3 1 55 684 22:48 2 1. 232 A BV 26!974. 42.392 PPB 16. 27 
4 84 507 16:54 2 0.914 A BB 51454. 37. 117 PPB 14. 24 
5 96 553 18:26 2 0. 996 A BB 55521. 36. 969 PPB 14 19 

• 6 168 709 23:38 2 1. 277 A BB 37961. 38. 304 PPB 14 . 70 
7 NOT FOUND 
8 NOT FOUND 

• 9 NOT FOUND 
10 NOT FOUND 
1 1 NOT FOUND 
12 84 183 6:06 2 0.330 A BB 727. 1. 506 PPB 0 58 • 13 43 200 6:40 2 0.360 A BB 864. 12.699 PPB 4. 87 
14 NOT FOUND 
15 NOT FOUND 

• 16 NOT FOUND 
17 NOT FOUND 
18 NOT FOUND 

• 19 NOT FOUND 
20 NOT FOUND 
21 43 356 11:52 2 0.641 A BB 2561. 11. 426 PPB 4.38 
22 NOT FOUND 

' 
23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 
26 NOT FOUND 
27 NOT FOUND 
28 NOT FOUND 
29 78 507 16:54 2 0.914 A BB 388. 0.289 PPB 0. 11 
30 NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 
33 NOT FOUND 
34 NOT FOUND 
35 43 615 20:30 2 1. 108 A BB 477. 0. 978 PPB 0. 38 
36 164 674 22:28 2 1. 214 A BB 187. 0.459 PPB 0. 18 
37 NOT FOUND 
38 NOT FOUND 
39 NOT FOUND 
40 NOT FOUND 
41 NOT FOUND 
42 NOT FOUND 



..... ----
100.0 

RIC 

RIC DATA: CF34 #I SCAtlS 1 TO I 100 
I tl/24/84 0: 00: 00 
SAMPLE: GWT #7638 P-5 Hl-23-84 ~JEM 
COHOS.: 
RANGE: G L I 109 LABEL: H 0, 4. 0 QUAH: A 0, I. 0 J 0 BASE: U 20, 3 

492 

97 
., ,, 
... .._--.....--' 1',. 

3!5 

270 
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~~-.- -~,-

200 
!:.:4(1 
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400 
1"3:20 
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l 

1 
500 

:20: 130 

709 

j h_JM__ 947 1041 

~ 
800 1000 
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Guantitation Report 

Data: CF34.MI 
10/24/84 0:00:00 

File: CF34 

Samplf: GWT #7638 P-5 10-23-84 WEM 
ubmitted by: Analyst: 

AMOUNT=AREA *REF. AMNTI<REF.AREAl* RESP. FACT> 
Resp. fac. from Library Entry 

NO NAME 
1 BROMOCHLOROMETHANE <RETENTION TIME STANDARD> 
2 2-BROM0-1-CHLOROPROPANE <INTERNAL STANDARD) 
3 1,4-DICHLOROBUTANE <RETENTION TIME STANDARD> 
4 D-6 BENZENE <SURROGATE> 
5 FLUOROBENZENE <SURROGATE> 
6 PENTAFLUOROBENZENE <SURROGATE> 
7 CHLOROMETHANE 
8 BROMOMETHANE 
9 VINYL CHLORIDE 

10 DICHLORODIFLUOROMETHANE 
11 CHLOROETHANE 
12 METHYLENE CHLORIDE 
13 ACETONE 
14 ACROLEIN 
15 ACRYLONITRILE 
16 TRICHLOROFLUOROMETHANE 
17 1, 1-DICHLOROETHENE 
18 1, 1-D I CHLOROETHANE 
19 TRANS-1,2-DICHLOROETHENE 
20 CHLOROFORM 
21 METHYL ETHYL KETONE 
22 1,2-DICHLOROETHANE_ 
23 1, 1, 1-TRICHLOROETHANE 
24 CARBON TETRACHLORIDE 
25 BROMODICHLOROMETHANE 
26 1,2-DICHLOROPROPANE 
27 TRANS-1,3-DICHLOROPROPENE 
28 TRICHLOROETHENE 
29 BENZENE 
30 DIBROMOCHLOROMETHANE 
31 1, 1,2-TRICHLOROETHANE 
32 CIS-1,3-DICHLOROPROPENE 
33 2-CHLOROETHYLVINYL ETHER 
34 BROMOFORM 
35 METHYLISOBUTYL KETONE <MIBKl 
36 TETRACHLOROETHENE 
37 1, 1,2,2-TETRACHLOROETHANE 
38 TOLUENE 
39 CHLOROBENZENE 
40 ETHYLBENZENE 
41 XYLENE ISOMER 
42 XYLENE ISOMERS 



- . __ , 
No m/z Scan Time Ref RRT Meth Area<Hght) Amount :r.Tot 

1 128 270 9:00 2 0.486 A 1313 12626. 38. 574 PPB 4.27 
~ 77 556 18:32 2 1. 000 A EB 34024. 40. 000 PPB 4. 43 
"' 
3 '55 684 22:48 2 1. 230 A 1313 30587. 42. 532 PPB 4. 71 
4 84 506 16:52 2 0.910 A BE 57413. 39.361 PPE 4. 36 

(I 
5 96 553 18:26 2 0.995 A EB 59135. 37. 422 PPB 4. 14 
6 168 710 23:40 2 1. 277 A 1313 40272. 38. 620 PPB 4.27 
7 NOT FOUND 
8 NOT FOUND 
9 62 97 3: 14 2 0. 174 A BV 16539. 51. 851 PPB 5. 74 

10 NOT FOUND 
11 NOT FOUND 
12 84 182 6:04 2 0. 327 A 13B 849. l. 672 PPB 0. 19 
13 43 200 6:40 2 0.360 A BB 740. 10.337 PPB 1. 14 
14 NOT FOUND 
15 NOT FOUND 
16 NOT FOUND 
17 96 260 8:40 2 0.468 A BB 865. 2.068 PPB 0.23 
18 NOT FOUND 
19 96 315 10:30 2 0. 567 A BE 99997. 220. 269 PPB 24. 37 
20 NOT FOUND 
21 43 356 11:52 2 0.640 A BB 2883. 12. 224 PPB 1 35 
22 NOT FOUND 
23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 

I 26 NOT FOUND 
27 NOT FOUND 
28 130 493 16:26 2 0.887 A BB 187396. 366.721 PPB 40. 58 
29 78 506 16:52 2 0.910 A EB 596. 0. 422 PPB 0 05 
30 NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 
33 NOT FOUND 
34 NOT FOUND 
35 43 620 20:40 2 1. 115 A VB 713. 1. 389 PPI3 0. 15 
36 164 676 22:32 2 1. 216 A 1313 190. 0. 444 PPB 0. 05 
37 NOT FOUND 
38 NOT FOUND 
39 NOT FOUND 
40 NOT FOUND 
41 NOT FOUND 
42 NOT FOUND 



100.0 

RIC 

-- ---· ·-· -- ------ . . . . . . 
F'IC DATA: CF33 # l SCHIIS 1 TO II 00 
10'24'84 0:00:00 
5ANPLE: GI.JT # ?639 P-6 10- 23-:34 l·lH1 
COHOS. : 
PAIIGE: G L 1109 LABEL: tl O, 4. 0 OUAfl: A O, l. 0 J 0 BASE: U 20, 3 
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Guantitation Report File: CF33 

Data: CF33.MI 
10/24/84 0:00:00 
Samplf: GWT #7639 P-6 10-23-84 WEM 
~ubmitted by: Analyst: 

~MOUNT=AREA *REF. AMNT/(REF.AREAl* RESP. FACT) 
Resp. fac. from Library Entry 

NO NAME 
1 BROMOCHLOROMETHANE <RETENTION TIME STANDARD) 
~ 2-BROM0-1-CHLOROPROPANE <INTERNAL STANDARD) 
3 1,4-DICHLOROBUTANE <RETENTION TIME STANDARD) 
4 D-6 BENZENE <SURROGATE) 
5 FLUOROBENZENE <SURROGATE) 
6 PENTAFLUOROBENZENE <SURROGATEl 
7 CHLOROMETHANE 
8 BROMOMETHANE 
9 VINYL CHLORIDE 

10 DICHLORODIFLUOROMETHANE 
11 CHLOROETHANE 
12 METHYLENE CHLORIDE 
13 ACETONE 
14 ACROLEIN 
15 ACRYLONITRILE 
16 TRICHLOROFLUOROMETHANE 
17 1, 1-DICHLOROETHENE 
18 1, 1-DICHLOROETHANE 
19 TRANS-1,2-DICHLOROETHENE 
20 CHLOROFORM 
21 METHYL ETHYL KETONE 
22 1,2-DICHLOROETHANE 
23 1, 1, 1-TRICHLOROETHANE 
24 CARBON TETRACHLORIDE 
25 BROMODICHLOROMETHANE 
26 1,2-DICHLOROPROPANE 
27 TRANS-1,3-DICHLOROPROPENE 
28 TRICHLOROETHENE 
29 BENZENE 
30 DIBROMOCHLOROMETHANE 
31 1, 1,2-TRICHLOROETHANE 
32 CIS-1,3-DICHLOROPROPENE 
33 2-CHLOROETHYLVINYL ETHER 
34 BROMOFORM 
35 METHYLISOBUTYL KETONE <MIBKl 
36 TETRACHLOROETHENE 
37 1, 1,2,2-TETRACHLOROETHANE 
38 TOLUENE 
39 CHLOROBENZENE 
40 ETHYLBENZENE 
41 XYLENE ISOMER 
42 XYLENE ISOMERS 



I'" 7 ,, - ' 

No m/z Scan Time Ref RRT Meth Area<Hght) Amount /.Tot 
1 128 270 9:00 2 0.486 A BB 12892. 40.457 PPB 14. 69 
~ 77 556 18:32 2 1. 000 "' A BB 33124. 40.000 PPB 14. 53 
3 ; 55 684 22:48 2 1. 230 A BB 31066. 44.371 PPB 16. 12 
4 84 506 16:52 2 0.910 A BB 55139. 38.829 PPB 14. 10 
5 96 553 18:26 2 0.995 A BB 59401. 38.612 PPB 14. 02 
6 168 710 23:40 2 1. 277 A BB 40827. 40. 216 PPB 14. 61 
7 NOT FOUND 
8 NOT FOUND 
9 NOT FOUND 

10 NOT FOUND 
1 1 NOT FOUND 
12 84 183 6:06 2 0. 329 A BB 686. l. 388 PPB 0. 50 
13 43 200 6:40 2 0. 360 A BB 823. 11. 809 PPB 4. 29 
14 NOT FOUND 
15 NOT FOUND 
16 NOT FOUND 

NOT FOUND 
"'OUND 

ND 
ND 
56 11:52 2 0.640 A BB 3396. 14. 791 PPB 5. 37 
\ID 
\ID 
~D 

m 
lD 
ID 
ID 
6 16: 52 2 0. 910 A BB 459. 0. 334 PPB 0. 12 
D 
D 
D 
5 18:30 2 0. 998 A BB 44. 4. 007 PPB 1. 46 

-•~D 
J 43 622 20:44 2 1. 119 A BB 79. 0. 159 PPB 0. 06 

36 164 676 22:32 2 1. 216 A BB 187. 0. 448 PPB 0. 16 
37 NOT FOUND 
38 NOT FOUND 
39 NOT FOUND 
40 NOT FOUND 
41 NOT FOUND 
42 NOT FOUND 
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Guant1tation Report File: CF32 

Data: CF32. MI 
10/24/84 0:00:00 
Sample GWT #7640 UNDERDRAIN 10-23-84 WEM 
Submi{tted by: Analyst: 

AMOUNT=AREA * REF.AMNTI<REF. AREA)* RESP. FACT> 
Resp. fac. from Library Entry 

NO 
< 

" 2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
"7 ~ . 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

NAME 
BROMOCHLOROMETHANE <RETENTION TIME STANDARD> 
2-BROM0-1-CHLOROPROPANE <INTERNAL STANDARD> 
1,4-DICHLOROBUTANE <RETENTION TIME STANDARD> 
D-6 BENZENE <SURROGATE) 
FLUOROBENZENE <SURROGATE> 
PENTAFLUOROBENZENE <SURROGATE> 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
DICHLORODIFLUOROMETHANE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
TRICHLOROFLUOROMETHANE 
1, 1-DICHLOROETHENE 
1, 1-D!CHLOROETHANE 
TRANS-1,2-DICHLDROETHENE 
CHLOROFORM 
METHYL ETHYL KETONE 
1,2-DICHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE. 
TRANS-1,3-DICHLDROPROPENE 
TRICHLOROETHENE 
BENZENE 
DIBROMOCHLORDMETHANE 
L L 2-TR ICHLOROETHANE 
CIS-1,3-DICHLDROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
METHYLISOBUTYL KETONE <MIBK> 
TETRACHLORDETHENE 
1, 1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ISOMER 
XYLENE ISOMERS 



I 

' 
No m/z Scan Time Ref RRT Meth AT'ea<Hght) Amount ;~Tot 

1 128 270 9:00 2 0. 486 A 1313 12546. 39. 198 PP13 1 1 80 
2 77 556 18:32 2 1. 000 A 1313 33271. 40.000 PPI3 12. 04 

• 3 j 55 684 22:48 2 1. 230 A 13V 29757. 42. 314 PPI3 12. 73 
4 84 506 16: 52 2 0. 910 A 1313 53758. 37.689 PPI3 11. 34 
~ "6 553 18:26 2 0. 995 A 1313 58279. 37. 715 PP13 35 ~ 11. 
6 168 709 23:38 2 1. 275 A 1313 40530. 39.747 PP13 11. 96 • 7 NOT FOUND 
8 NOT FOUND 
q NOT FOUND 

I 10 NOT FOUND . ; NOT FOUND ' ' 
12 84 182 6:04 2 0.327 A 1313 691. 1. 392 PPB C. 42 

I 
13 43 199 6:38 2 0. 358 A 1313 3218. 45.971 PPI3 13. 83 
14 56 202 6:44 2 0.363 A 1313 613. 17.316 PPI3 5. .,. 

~.l. 

15 NOT FOUND 
16 NOT FOUND 

I 17 NOT FOUND 
18 63 296 9:52 2 0. 532 A 1313 594. 0. 783 PPI3 0 24 
19 96 315 10:30 2 0. 567 A 1313 291. 0. 656 PPI3 0 20 

• 20 NOT FOUND 
21 43 356 11:52 2 0. 640 A 1313 3614. 15. 671 PPI3 4. 72 .,., NOT FOUND .:...:.. .,_ 

NOT FOUND 

I 
~co 

24 NOT FOUND 
25 NOT FOUND 
26 NOT FOUND 

I 27 NOT FOUND 
28 130 493 16:26 2 0. 887 A 1313 357. 0. 714 PP13 0. 21 
29 78 510 17:00 2 0.917 A 1313 591. 0. 428 PPI3 0 13 

I 30 . NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 

I 
33 NOT FOUND 
34 NOT FOUND 
35 43 617 20:34 2 1. 110 A 1313 5924. 11.802 PPI3 3. 55 
36 164 674 22:28 2 1. 212 A 1313 215. 0. 513 PPI3 0. 15 

- 37 83 672 22:24 2 1. 209 A 1313 121. 0. 177 PPI3 0 05 
38 92 718 23:56 2 1. 291 A*l313 244. 0.270 PPI3 0 08 
39 NOT FOUND 
40 NOT FOUND 
41 91 988 32: 56 2 1. 777 A*l313 112. 0.098 PPB 0 03 
42 NOT FOUND 
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GuaTititation Report File: CF31 

Data: CF31. MI 
10/24/84 0:00:00 
Sample GWT #7641 FIELD BLANK 10-23-84 WEM 
Submiltted by: ATialyst: 

AMOUNT=AREA * REF.AMNT/(REF. AREAl* RESP. FACT) 
Resp. fac. from Library ETitry 

NO 

"' 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
,~ 

• .o 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

NAME 
BROMOCHLOROMETHANE <RETENTION TIME STANDARD) 
2-BROM0-1-CHLOROPROPANE <INTERNAL STANDARD) 
1,4-DICHLOROBUTANE <RETENTION TIME STANDARD) 
D-6 BENZENE <SURROGATE) 
FLUOROBENZENE <SURROGATE> 
PENTAFLUOROBENZENE <SURROGATE) 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
DICHLORDDIFLUOROMETHANE 
CHLDROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ACROLEIN 
ACRYLONITRILE 
TRICHLORDFLUDROMETHANE 
1, 1-DICHLDROETHENE 
1, 1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFORM 
METHYL ETHYL KETONE 
1,2-DICHLOROETHANE 
1, 1, 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
BENZENE 
DIBROMOCHLOROMETHANE 
1, 1,2-TRICHLOROETHANE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYL ETHER 
BROMOFORM 
METHYLISOBUTYL KETONE <MIBKJ 
TETRACHLOROETHENE 
1, 1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE ISOMER 
XYLENE ISOMERS 



No m/z Scan Time Ref RRT Meth Area<Hghtl Amount %Tot 
1 128 269 8:58 2 0.485 A BB 12730. 37.867 PPB 14. 00 
.., 77 555 18:30 2 1. 000 A BV 34945. 40.000 PPE 14. 79 
~ 

3 j55 684 22:48 2 l. 232 A BB 31063. 42. 056 PPB 15. 55 
4 84 506 16:52 2 0. 912 A BE 56985. 38. 038 PPB 14. 06 
5 96 553 18:26 2 0. 996 A BE 60904. 37. 526 PPB 13. c-

U.' 

6 168 709 23:38 2 1. 277 A BE 41919. 39. 140 PPB 14 47 
7 NOT FOUND 
8 NOT FOUND 
9 NOT FOUND 

10 NOT. FOUND 
11 NOT FOUND 
12 84 182 6:04 2 0.328 A BE 906. 1. 737 PPB 0 64 
:3 43 201 6:42 2 0. 362 A BB 1078. 14. 662 PPB 5: 42 
14 NOT FOUND 
15 NOT FOUND 
16 NOT FOUND 
17 NOT FOUND 
18 NOT FOUND 
19 NOT FOUND 
20 NOT FOUND 
21 43 355 11: 50 2 0. 640 A BV 4344. 17.934 PPB 6. 63 
22 NOT FOUND 
23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 

I 26 NOT FOUND 
27 NOT FOUND 
28 NOT FOUND 

IJ 
29 78 507 16:54 2 0.914 A BB 630. 0.435 PPB 0. 16 
30 NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 
33 NOT FOUND 
34 NOT FOUND 
35 43 616 20:32 2 1. 110 A BB 206. 0. 391 PPB 0 14 

36 164 675 22:30 2 1. 216 A BB 233. 0. 530 PPB 0. 20 
37 NOT FOUND 
38 92 721 24:02 2 1. 299 A*BB 85. 0. 090 PPB 0. 03 

39 NOT FOUND 
40 NOT FOUND 
41 91 993 33:06 2 1. 789 A BB 195. 0. 163 PPB 0. 06 
42 91 1032 34:24 2 1. 859 A*BB 198. 0. 141 PPB 0. 05 
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Et=- Et-~,-:;It-lEEFit-~G, ·::CIEtlCE, FlflD TECHt-l(IL 1)GY, IHC. 

~=B EPA CPITEPION VERIFIER 

ih 1 ~ f:>~- ·=·r;Jt· ':l.m ~- ~f11 ~ t·,.:;:; r. h.: r··.: 1 -~t i , __ •.: ~bund ~r,.: .:::-:=.. •:•f 

- .::;:-:--:~r"i.Jfil ,:_.f E:FB. It 1-)Et'lfi.:::;.. i.h-~t t.h.; (·.;-l . .=.ti•v"E' 

.-. :: ;:.r·, ·= ~ :=: r ~ 1 l 1_,_1 i t.. hi r·, 1". hE EpA ·~ u i ,j o? 1 i n .:- ::.. R n Y' r· .; 1 ;,.. t i '-..' E 

::.:_.r·-:::.::..r-,,:'.: ·:<ut..;.ide .:.f t..hi:= . .:rit.::-r·i·:•n 1,.1ill be fl~o;lo;!E·,j 

IS THE BFB SPECTRUM ON DISC CY OR NJ?Y 

EliTEF: :o:PECTRUM l·lUIH:EF: OF BFB'110 
BFB EPA CRITERION VERIFIER 

:.e 
75 
95 
96 
173 
174 
175 
176 
177 

HOTE: /**" 

Re- 1 • Abund. 

17.:3034 
49.8876 

1 '''"' 7.86517 
e 
·~2. 1348 
6. ·~6629 
92 . .909 
6. 29214 

indicates out or range! 

Criterion 

15-40~: t·1A:::s ·35 
:30-60:~ t·lASS ''5 
BASE PEAK 
5-9~; t1ASS 95 
< 2% t·1ASS 174 
> 50~~ t1R:;s ·:;s 
5-9:-~ t1ASS 174 
> ·~s~; BUT < 101.\ t·1A~:S 174 
5-':1% t·1ASS 176 
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611 CASCADE WEST PARKWAY, S.E. •GRAND RAPIDS,MICHIGAN 49506 • (616) 942-0970 

EDI ENGINEERING & SCIENCE 
ENGINEERS I GEOLOGISTS I BIOLOGISTS I CHEMISTS 

Mr. Tom Applegate 
Fisher Guide Division 
1400 Lowell Street 
Elyria, OH 44035 

Dear Mr. Applegate: 

August 30, 1985 
20448 

Enclosed are the results of the additional field and laboratory studies for the 

design of a holding cell for non-hazardous sludges at your Elyria, Ohio plant. 

The Solid Waste Disposal Licenses and Regulations (OAC-3745-27) were used as a 

guide for the study. 
~ 

Three soil borings, SBl, SB2, and S~ and one observation well were drilled to 

depths ranging from 9.5 to 22 feet on 7/17/85 and 7/18/85. SB-3 and SB-4 were 

not drilled because of difficult access. Locations of the borings and well 

were determined by taping and are shown in the enclosed blueprint. 

Soils encountered include silty clays with traces of sand and gravel, and sand 

mixed with silt and clay. Sandstone was encountered at 9.1, 5.5, and 11.3 feet 

below grade in SB-1, OW-l and SB-5 respectively. In SB-2 siltstone was en

countered at 21.0 feet below grade. Groundwater depths as measured in the 

borings ranged from 5.85 to 11.5 feet be 1 ow ground surface. Standard pene

tration resistances indicated clay with a very stiff to hard consistency and 

very dense sand. 

Field percolation rates were as follows: 

2Bzl/tdm 

SB-1 at 30" 
SB-1 at 6.2' 
SB-2 at 30" 
SB-5 at 7.5' 

-3 1.63 x 10 3 em/sec. 
9.53 x 10=4 em/sec. 
1.78 x 10_3 em/sec. 
9.53 x 10 em/sec. 

a WI LLlAMS &'"'-''RKS company 



Mr. Tom Applegate. 
August 30, 1985 
Page 2 

Hydrometer analysis and Atterberg 1 imit tests were run on 3 representative 
samples to determine the textural classification according to the Unified Soil 
Classification System. Results of these tests are attached. The Unified Soil 
Classification System designation for the soils tested are as follows: 

SB-1 at 8' - SM (silty sand) 
SB-2 at 16.5' - SC/SM (clayey sand/silty sand) 
SB-5 at 4' - CL (inorganic clay of low to medium plasticity, 

sandy or silty clays) 

A groundwater sample was taken from OW-l on 7/19/85 for analysis. Parameters 
tested for include those listed in Section 06 of OAL-3745-27 Solid Waste 
Disposal Facility Plan Approval. None of the parameters tested exceeded the 
National Interim Primary Regulations for Drinking Water. Iron at 1.1 mg/1, 
however, and manganese at 0.45 mg/1 exceeded the National Secondary Regulations 
for drinking water of 0.3 mg/1 and 0.05 mg/1 for iron and manganese respect
ively. The National Secondary Regulations are for aesthetic qualities and are 
not federally enforceable. 

Please contact me with any questions you have regarding these results. 

/tdm 

cc: Mr. Joe Fannon 

28zl/tdm 

Sincerely, 

EDI ENGINEERING AND SCIENCE 

Jennifer Kilgore 
Design Engineer 

f.?y-~~·· 
Robert L. Masselink, P.E. 
Project Manager 
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SOIL BORINGS 

28zl/tdm 



EDI ENGINEERING & SCIENCE 
ENGINEERS I GEOLOGISTS I BIOLOGISTS I CHEMISTS 
611 CASCADE W P'I<WY. S.E,, GRAND RAPIDS, t.AI49506, (616) i42-Q970 

PROJECT _ _,_F_,_i s,_,h-"e"'-r_,Gu,_l,_,· d'-'e'------------

LOCATION --'E"-'1'-'y_,_r_,_i ,._a._, _,0"-'h_,_i o,_ _______ _ 

EQUIPMENT~G~M~E_4~5~BL-__________ __ 

BORING NOS.::..B_-__:_l __________________ _ 

SURFACE ELE~ ---------------

HOLE PLUGGED WITH Excavated soils and ben sea 1 

BORING 
DEPTH 

t=RQM TO 

0 0 0.5 TOPSOIL 

0 5 2 5 TOPSOIL AND SAND - tr<H'"P finP oravPl 

2 5 3.5 CLAY - brown ~i ltv trac!' sand 

SHEET 1 OF __,4 __ 

CLIENT Fisher Guide 

PROJECT NO. _..:2.::!04:!::4'-'8~--------

DATE ____ ~7_-~18~-~8~5 ____________ _ 

PERMIT NO.--------------

BORING LOCATION 

. 
NO. BLOWS LAST 12 IN. 

NO. BLOWS 3rd 6 IN. 

NO. BLOWS 2nd 6 IN. 

NO. BLOWS 1st 6 IN. 

DEPTH OF TEST 

-- - - -- -
a - - - -
L - - -- -

3.5 7.0 CLAY - dark brown sl iahtlv mottled with arev occasional w -- -- -
<hnlP and r-oar<P <and. 9...2. .lill: ~ -- -

7 n 8Q <;AI - nr<>\1 w<>•·'L ~ rhv - - -- -
8.0 9.2 CLAY - arev. si ltv. some fine sand sandstone oieces. - - - -- -
9.2 9.5 SANDSTONE - - - -- -

- - - -- -
Note: Moved hole 5' north and drilled 30" hole for oerc - - - -- -
tP<t - - - -- -
PPrcolation rat!' at 6 .. 2 1 

- 9. 53 X 10-3 
- - - -- -

Percolation rate at <n" ..l .. n+h - 1 ;;< X 1n -3 rmlo<>r 

GROUNDWATER WELL DATA 

CASING USED: ENCOUNTERED AT __:8:..:·~0 _____ FT. 

7'8" AFTER COMPLETION _;_-=._ ____ FT. 

24 5'4" AFTER HRS _.:::_:::._ ___ FT. 

7'9" BORING CAVE IN --~~----FT. 

TYPE-------

DIAMETER-----

LENGTH-----

SCREEN LENGTH 
& SLOT SIZE ----

HT. ABOVE GROUND----



EDI ENGINEERING & SCIENCE 0 
ENGINEERS I GEOLOGISTS I BIOLOGISTS i CHEMISTS 
611 CASCADE W "'KW'Y. S E .. ORAND RAPIDS, Ml 4~. (616) 1042-0910 

PROJECT __ ,_F 1_,_,· s,_._h'-'e"-r_G,_,u'-'i'-"d'-'e ________ _ 

LOCATION Elyria. Ohio 

EOUIPMENT_~G::cM.:::.E_:4:.::5:.::B _________ _ 

TECHNICIAN _B~ . ...:F..!.r..!.i.=.er:._ _________ _ 

BORING NO . .:::S.::..B-...::2:...._ ________ _ 

SURFACE ELEV --=~-----------

HOLE PLUGGED WITH Excavated soils and ben seal 

BORING 
DEPTH 

FROM TO 

0.0 0.5 TOPSOIL 

0.5 7.0 CLAY - brown and arev mottled siltv 

7.0 7.5 CLAY - orev. siltv. some sand 

SHEET 2 OF 4 

CLIENT Fisher Guide 

PROJECT NO. _ ___.2.u0,._44,.,So.._ ______ _ 

DATE 7-17-85 

PERMIT NO.------------

BORING LOCATION 

. 
NO. BLOWS LAST 12 IN. 

NO. BLOWS 3rd 6 IN. 

NO. BLOWS 2nd 6 IN. 

NO. BLOWS 1st 6 IN. 

DEPTH OF TEST 

- - - - -
trace sand som" rnnt 21z - - - -

_5_ - - - -
7.5 4.0 SAND - arev with oi eces of sandstone si ltv . 17.5 - - - -

14.0 6.0 CLAY - reddish brown siltv .l.Q. _ll R 21 103 

16.0 1.0 SAND - dark brnwn "ith dlt •nrl rhv ,1.._, _ll R ...2..9. .....Ql 

21.0 2.0 SILTSTONE- dark brown with fine sand ..li 1- - - -
7. 27 28 41 69 

Note: Moved hole 5' east and drilled 30" hole for 20 ..1.£ 40 .lJ.. ill 
loerc test. .1...., _lQ ~ - -

1-- - - - -
Percolation rate- 1.78 X 10-4 em/sec. - - - - -

GROUNDWATER WELL DATA 

ENCOUNTERED AT------- FT. 

AFTER COMPLETION _ __:..:_ ___ FT. 

AFTER _ _::12:.._ HRS __ ....:1:..::0:.._ __ FT. 

BORING CAVE IN _______ FT. 

CASING USED: TYPE -------

DIAMETER-----

LENGTH-----

SCREEN LENGTH 
& SLOT SIZE ----

HT. ABOVE GROUND---



EDI ENGINEERING & SCIENCE. 
ENGINEERS I GEOLOGISTS I BIOLOGISTS I CHEMISTS 
611 CASCADE W PKWY, S.E .. GRAND AAPlOS. Ml -'19506, (616) ~2-()970 

PROJECT _____ Fl~·s~h~e_r_G~u~i~d~e ________________ _ 

LOCATION ____ E_l.._y_r_i a_,:........:.O...:h..;..i o.:__ _________ _ 

EOUIPMENT_~G~ME~4~5~B _________________ __ 

TECHNICIAN __:B:..:·:.....:...F.:..r.:.:i e::..:r ___________ _ 

BORING NO :::..:SB=----S=-----------

SURFACE ELEV. ------------

HOLE PLUGGED WITH Excavated soilS and ben seal 

BORING 
DEPTH 

0 ROM TO 

0.0 0 5 TOPSOIL 

SHEET 3 OF _ 4 _ 

CLIENT Fisher Guide 

PROJECT NO. _ ___:2::.;0:...:4...:.4:::..8 ----------

DATE __ 7~-~1~7-~8~5 ________ _ 

PERMIT NO. -------------

BORING LOCATION 

. 
NO. BLOWS LAST 12 IN. 

NO. BLOWS 3rd 6 IN. 

NO. BLOWS 2nd 6 IN. 

NO. BLOWS 1st 6 IN 

DEPTH OF TEST 

- - - - -
0.5 9.0 CLAY- lioht brown to brown and orev mottled littl<' silt P.5 __§__ _7 _ _ll ll._ 

some fine to coarse sand trace shale L 7 14 ~ R 
9,0 1. 3 SAND- grey, fine, pieces of sandstone trace clav moist 17.5 13 .l2._ 19 ]_§__ 

11.3 11.5 SANDSTONE - orev wet f!-0 _f.± 28 30 58 

J...... _l.Q_ ~ - -
Note: t1oved 5 1 east and dri 11 ed hn 1 P to 7. 5 1 In~t•llPd - - - - -
temporary well for deep perc test. - - - - -

- - - - -
Percolation rate 9.53 X 10-3 em/sec - -- - -

t-- - - - -

1- - - - -

GROUNDWATER WELL DATA 

ENCOUNTERED AT --~1..:::1..:.. • ..:..5 ---- FT. CASING USED: TYPE -------

10 1 811 
AFTER COMPLETION ~;....::. ____ FT. 

1/2 9.5 1 

AFTER HAS ------FT. 
After 1 hr 8.0 1 

BORING CAVE IN _______ FT. 

DIAMETER-----

LENGTH-----

SCREEN LENGTH 
& SLOT SIZE ----

HT. ABOVE GROUND---



EDI ENGINEERING & SCIENCE 
ENGINEERS I GEOLOGISTS I BIOLOGISTS I CHEMISTS 
611 CASCADE W PKWV, S E., GRANO RAPIOS. M1411S06,{616)1M2~70 

Well I Boring Log Sheet 
Township Fraction 

ria OH 

Page_4 ___ of_4_0W-l 
Weii/Bonng No.: • • 
Client: F1sher Gu1de 
Project No. 20448 
Permit No.: 
Date Started 7 llBFin1shed 7/18/85 

Section 

contractor: Stearns Screen: Location Sketch 
Address: Dutton , M I 

Equipment: CME 458 

Supervisor: _.s..._ .... F .... ri"-e'-r __ _ 

Prif\iQg Metbod(s) Depth 
Ho low :.tern Auger 

Grouting/Seal 

Manufacturer: 

Material: PVC 
Model: ---------:;;-;;-

0 OlO Dia.: __2..':_ Slot/Gauze: 

Length: 
Depth Set: 

Casing 
Oia. 
~ 

5' 

Type Depth Set 
PVC +l..l_To..l.L..S 

__ To __ 
Depth To Materia! Elevation 
7 • 0 16 • 5 ---"'5 a""n'-"d-,-,-~ 21 7 14 5.0 7.0 Bentonite Pellet~asing: • 
__()_ __5_._0 Bentonite Grout Ground: -----"2~1"'4'-'-"0'---=----

Ref. Pt.: Plant Dat11m 
Development:-------

Water Level: 5 85 Ft. Below: TilC 
Measured On: 

Thick- Depth 1 
1 ness ToBase: 

Q_S 0.5 I HI 

Remarks (include here, otherdar:aavailabie) 

Description 

8.5 9.0 CLAY - brown siltv trace med 

Remarks 

to coarse sand 
oieces sandstone arades arev at 7 5' 

2 0 11.0 CLAY - arev sandv with oieces sandstone 
5 .. 5 16.5 SANDSTONE - wet 

a rave 



2Bzl/tdm 

ATTERBERG LIMIT TESTS 
HYDROMETER TESTS 



ti ,, 
~ 

" 
' ~ 

I I 
I ~ 
I ' i 
I'! 
I.'' I 'i 
I 
'. 
I,, 

r i i 
, I, 

I 'I 
I': 
1.! 

' 

r 
i 

, l,'j 
I I 
! 
I ,. 
1. I 

I 
' . 

- I 
' : ' 

' :· 
;, 

CLIENT - CM ELYRIA 
JOB HO. - 20448 
8uR !iiG HO. - 2 
DEPTH - i6.5 18.5 
TESTED -

IHLLIAMS AtlD WORKS, lllC, 
HYDROMETER GRAIH SIZE AtlelLYSIS 

BY - CAROL! NA 

HYDROMETER HO • 152 H 
ZERO CORR • 3.0 UHITS 
MENS CORR = 1.0 UHITS 

SAMPLE WT • 50.1 GRAMS 
SPECIFIC GRAVITY o 2.67 
A=I.U•j 

D I SPEF:S I tiG AGEIIT • flrt< P03 )4 
CONCENTRATION • 5.0 GM/L 

HYDROMETER TEST RUN ON SAMPLE PASSING flO. 10 SIEVE 
PERCEHT OF TOT~L SAMPLE PASSING HO. 10 SIEVE • 93.0 

ELAPSED TEMP 
TIMES DEG(C) 
<MIH> 

•HYDROMETER READING+ 
ACTUAL CORRECTED 
RCA> R(C) HENS 

L K +PERCENT FINER+ D-<MM) 
TEST ENTIRE 

.50 

' 1 • 0 0 

2.00 

4. 00 

8. 00 

16.00 

30.00 

60.00 

120.00 

240.00 

480.00 

1440.00 

SAMPLE SAMPLE 

22.0 

22.0 

27.0 

25.0 

23.5 

22.0 

18.5 

I 7. 0 

16.0 

15.0 

13. 0 

24.4 

22.4 

;!8.0 

26.0 

24.5 

23.0 

19.5 

1 8. 0 

1 7 . 0 

16. 0 

14.0 

13. 0 

II .71 .0133 48.5 

12.04 .0133' 44.5 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

12. 0 

• 0 

9.0 

20.9 

19.4 

15.9 

14.4 

13.4 

12.4 

1 0. 4 

9.4 

-2.6 

6.4 

1.0 

1 0. 0 

12.28 . 0133 

12.53 

1 3, I 0 

13.35 

13.51 

13.68 

14.00 

.0133 

.0133 

.0133 

.0133 

.0133 

. 0133 

14.17 .0133 

1 6 . 1 4 . . 0 I 33 

14.66 .0133 

+GRA!N-SIZE SUMMARY+ 
(PERCENTS) 

SAND <GREATER THAll , 074NM > 
SILT <. 0741'111 TO . 0051·if'l l 
CLAY.COLLOIDS +GELS (LESS THAN .005MM) 

FROST SUSCEPTIC!LITv <LESS THAN .02MM> 

41 . 5 

38.5 

31 . 6 

28.6 

26.6 

24.6 

20 '7 

18.7 

-5.2 

12.7 

= 
= = 
= 

45. 1 

41 • 4 

33.6 

35.8 

29.4 

26.6 

24.8 

22.'9 

19.2 

1 7. 4 

-4.8 

11 . 3 

53.3 
26.4 
20.3 

.32.6 

Unified Soil Classification - SC-SM 

.0642 

.0460 

.0329 

.0235 

.0170 

• 0 1 21 

.0089 

.0063 

.0045 

.0032 

.0024 

.0013 



GRAIN SIZE DISTRIBUTION Data Sheet 6 

Fisher Guide Project _____________ _ 20448 . 
Job. No. ---~-------------

Locat1on of Project Elyria, OH Boring No. __ _,2~- Sample No. ____ _ 

Description of Soil Sand - Dk. brown W/ Depth of Sample __ ..::1-=-6-=-. =-5-_1::.:8::.:•:..:5'--'---------
silt and clay. 

Tested By. C. Mallory Date of Testing----=----------

Gravel Sand 

Coarse to Fine 
medium 

U.S. standard sieve sizes 
I I 

$' 0 0 0 
0 $' 0 .., N ... N 

0 0 0 0 0 0 = z z z z z 

' I 

I il [ II I I I I ! I I, ' I I 

100 

I 

I I I! I \ 
I I ' 

I I I I I I I 
I 

! I II: I 
I I I I I I I I I I I I I 

80 

ll I' I ,: II I I 
: I I II h I I I I I 

1: 111 1: I I I I "--. ~ i I I . I, I I 
' 

I 

~ 

"" 60 c: 

'E 
I IIIII! I :I 

I I~ 

I I I 
! I I 

I li II 
I 

I 
I I ' 

I ~ I I I I I 
I I I 

"" u 
Q; 

0.. 40 

2() 

I 
I I I : ! I I I 1: I I 

' 
I 

I I I I I' 
I I I I 
I I I I 

I I I l II : I 
1: 

I I· 
I I 

I I 0 

Grain diameter, mm 

Silt 

~ 

;; 
0 

I 
Ill 
I 
I 
I • 

I 

Clay 

I 

I I II 
I I 

II 
I , 
I I 

II 

II 
I I 

I 
"E......_ 

'€' I 

I 

Sand - dark brown with silt and clay. 
Visual soil description --------------------=----------

Soil classification: 

uses System _ _,S_,C--'-S"'M_,_ ________________ _ 



ATTERBERG LIMITS DETERMINATION Data Sheet 3 

20448 p, 0 i ec 1 __ _,G::::e ne r a 1_ H::o:..ot:.::o..:.r::.s_________ Job N 0 . --------------------Elyria, Ohio 2 Loca t1on of Project ------'='--------''------- Boring No. ______ _ 1 Sample No. _____ __ 

Descnption of Soil SAND - dark brown with s i 1t and clay 
Depth of Sam pIe _ __:1:.:6:.:•c:5:.._ __ _ Tested By ___ _:_M=a~l ~l.::o.:_r y"------- Date Aug 6, 1985 
Liq!lid Lirnit Df'tcnninatilm 

Con no. 

WI. of wet soil 

Wt. of dry soil 

Wt. of can 

Wt. of dry soil 

Wt. of moisture 

VJater content, u:% 

No. of blows . .\" 

;f. 34.9 
:: 
"E 
.'!! 
t:: 
0 

" 2 29.9 
3: 28.5 

27.9 

" 

10 

" 
15 

5 34 6 
5.9 5.5 6.8 

4.6 4.3 5.3 

- - -
- - -

1.3 1.2 1.5 
28.1 27.9 28.5 
32 21 16 

I 

I 

: 
: 
I 

' 
I 

I 

i 
I 

)j, 
:'-. 

20 25 30 40 50 60 80 100 

11 16 
2No. of ~~ws. S 

1 . 

P!o.~tic Li111it Detcrmi11(zfirm 

Can no. -
Wt. of wet soil q_o 
Wt. of dry soil 7 3 
Wt. of can -
\A...'t. of dry soil -
v ... ·t. of moisture 1.7 
\Vater content. u:% = lc,. 23.3 

2 

8.5 

6.3 

-
-

2.2 

34.9 
11 

Flow index F1 

Liquid limit =28....2__ 
Plastic limit- 23.3 

Plasticity index I P = 6. 6 



"' 

CLIENT - GM ELYRIA 
.JQ8 NO. - 204453 
BORING NO. - 5 
[•EPTH - 4-5.5 
TESTED - 080585 

f.JILL!Mr~: fifi[l i,II)Rf:S. !tiC:. 
HYDROrlt:TER GRI<It1 ::SIZE iH!nLYSIS 

8V - CAROL! NA 

HYDROMETER NO = 152 H 
ZERO CORR = 3.0 UNITS 
MENS CORR = 1.0 UNITS 

SAMPLE WT = 50.1 GRAMS 
SPECIFIC GRAVITY ; 2.70 

DISPERSING AGENT • Nn(Pd3)4 
CONCENTRAf!ON = 5.0 GM/L 

A = ~~ 

HYDROMETER TEST RUN ON ?AMPLE PASSING NO. 10 SIEVE 
PERCENT OF TOTAL SAMPLE PASSING NO. 10 SIEVE= 88.5 

ELAPSED TEt1P 
TIMES DEG( C) 
<t1 IN) 

.50 

1. 00 

2.00 

4.00 

8. 00 

16.00 

30.00 

60.00 

120.00 

240.00 

480.00 

1440.00 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

•HYDROMETER READING* 
ACTUAL CORRECTED 
R(A) RCCl MENS 

33.0 

32.5 

32. 1) 

31 . 0 

30.0 

28.5 

27.0 

25.0 

23.5 

20.0 

.0 

1 1 • 5 

30.4 

29.9 

29.4 

28.4 

27.4 

2~.9 

24.4 

22.4 

20.9 

17.4 

-2.6 

8.9 

34.0 

33.5 

33.0 

32.0 

.J 1 . 0 

29.5 

28.0 

26.0 

24.5 

21 . 0 

1 • 0 

12.5 

L K 

10.72 .0131 

10.81 .0131 

I 0.89 . 0131 

1 1 . 05 . 0 1 3 1 

11.22 .0131 

11.46 .0131 

11.71 .0131 

1 2. 04 . 01 31 

12.28 . 0131 

1 2 . 36 . 0 1 .3 I 

16.14 .0131 

14.25 • 0131 

•GRA!H-Sl?E SUMMAR~* 
<PERCENTS> 

SAND <GREATER THAN .074MM) 
SILT ( .074MM TO .005MM) 
CLAY.COLLOIDS +GELS <LESS THAN .005MM> 

FROST SUSCEPT~BiLIT~~ <LE::;S 71!;:)1~ . 0.2nM > 

Unified Soil Classification - CL 

•PERCENT FINER• D-<MM) 
TEST ENTIRE 

SAMPLE SAMPLE 

60.0 

59.0 

58.0 

56. 1 

54. 1 

51 • I 

48.2 

53. 1 

52.2 

51 . 4 

49.6 

47.9 

45.2 

42.6 

44.2 39. 1 

4 I . .3 36. 5 

34.3 .]0.4 

-5. 1 . -4.5 

17.6 15.5 

= 

= 
41: .. 4 
t r- ~ 
J' I 

3 ;} . 9 

r- 4').2 

.060'9 

.0432 

.0307 

.0219 

.0156 

. 0 I 1 1 

.0082 

.0059 

. 0 0·12 

.0030 

• 0 024 

, 0 0 I 3 



GRAIN SIZE DISTRIBUTION Data Sr,eet 6 

Fisher Guide Project ----='---=='------- b N 20448 Jo . o. --~~~----------

Location of Project Elyria, OH Boring No. ___,5c__ __ Sample No. __ _ 

Description of Soipay, mottled, silty, Depth of Sample 4-5.5 Sandy. -~~~-------

Tested By. C · Ma 11 ory Date of Testing ____________ _ 

Gravel Sand 

Coarse to 
medium 

Fine 

U.S. standard sieve sizes 
I 6 

0 8 0 
v "' 

Silt Clay 

'I 1: I It I N.J : : I I 1
1 I I I 1

1 . 
1 

Q; 60 '+' +--lfl---ic+I...:'++-'IHI -+-+-+-HI++-+-11-11-I ;+-H-+'-++++i-+-~+--++++++...,.-1-'---+-1-'--l 
~ Mr~~~~~~~~~~~~~~~~~:~l~~'~~~t~l~~~~~~~~~~·~!~~~~~~~~··~~ 
- I I :1 I : I I : l ! I I "'~ I' i I I I £ 4ort+--lf1!---1~~4H-+-+-+~~+rrli~-H-+-+++~-++-+--H~d·~'_,1 -~rL· ~~ ~1 

: I ! ·: ' : :II , i i rll : i•!!! 

: I i : 1: : ill I l\ 1

1

! i 
~H-~~H.++*++-+-4*~-rtH--H-H~++++-+-+~-H~~~~~ 

ii I : : : : II I I 1\ II 

-o .. 
"' 0 

0 

"' v 
0 

0- "' 
I&) c::i 1"--
- 0 0 0 

Grain diameter, mm 

0 
ci 

~ 00 
0 
0 ci 

Visual soil description Clay- light brown to brown and grey mottled, little silt, 
some fine to coarse sand, trace shale pieces. 

Soil classification: 

uses System _C,_L'"-------------------



ATTERBERG LIMITS DETERMINATION Data Sheet 3 

pro i ec t _ __,G.,e_,_,n,e_,__r a,_,_l -'M"'o,t,_,o'-'r_,s,_______ Job N 0 . 20448 

Elyria I Ohi 0 Boring No. Sample No. -~1,__ __ Location of Project 

Description of Soil CLAY- brown and grey mottled, little silt, some fine to coarse sand, 

Depth of Sam pIe _ _:4c:-:..5~....~5,__ __ Tested By _JJM,.a_,_l _,_l o'LL.rYy_ ____ _ Date Aug 6, 1985 

Liquid Limit Determinatio11 

Can no. 

Wt. of wet soil 

Wt. of dry soil 

Wt. of can 

Wt. of dry soil 

Wt. of moisture 

Water content. u:% 

No. of blows. 'S 

45.0 
43.9 

;:: 40.7 
" ;:: 
0 

" <; 
~ 36.5 

1' 

32 

7.1 
5.2 

-
-

1.9 

36.5 
35 

~ j 
'\ I 

I 

'\.: 
't 

I 

; 
I 

I 

; 
: 

16 
5.6 
3.9 

-
-

1.7 

43.9 
26 

~6 15 

i I I 
I 

" 
'\ 

'\. 

10 15 20 25 3() 40 50 60 

No. of blows, N 

Plastic Limit Determiuation 

Can no. 

Wt. of wet soil 8.8 
Wt. of dry soil 7.4 
Wt. of can -
Wt. of dry soil -
Wt. of moisture 1.4 
Water content. tc% = tc P 18.9 

13 

5.8 

4.0 

-
-

1.8 

45.0 

12 

80 100 

Flow index F, ---

Liquid limit- 40.7 

Plastic limit- 18.9 
Plasticity index Ie = 21.8 

race shale 
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CL!tNT - GM ELYRIA 
JOB NO, - 2 0448 
BORlth~ NO. - 2 
DEPTH - l'i 

WILL I AMS AND I,IORKS, INC. 
HYDROMETER GRAltl SIZE ANALYSIS 

TESTED - 080685 BV - CAROLINA 

HYDROMETER NO m 152 H 
ZERO CORR • 3.0 UNITS 
MENS CORR • 1.0 UNITS 

SAMPLE WT = 50.7 GRAMS 
SPECIFIC GRAVITY • 2.67 
A ~ I. ()0 

DISPERSING AGENT • NACPOJ)4 
CONCENTRATION • 5.0 GH/L 

HYDROMETER TEST RUN ON SAMPLE PASSING NO. 10 SIEVE 
PERCENT OF TOT~L SAMPLE PASSING NO. 10 SIEVE • 100.0 

ELAPSED TEMP 
TINES DEG<C > 
(MIN) 

.50 

1 . 00 

2,00 

4.00 

8.00 

16,00 

30.00 

60.00 

120.00 

240. 00 

480.00 

1440.00 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

•HYDROMETER READING• 
ACTUAL CORRECTED 
RCA> RCCI HENS 

26.0 

25.0 

24.0 

2 t • 0 

20. 0 

17. 0 

13. 0 

11 . 0 

1 0. 0 

a.o 
• 0 

7.5 

23.4 

22.4 

21 . 4 

18.4 

17.4 

14.4 

1 0. 4 

8.4 

7.4 

5.4 

-2.6 

4.9 

27.0 

26.0 

25.0 

22.0 

21. 0 

18.0 

14.0 

12.0 

11 • 0 

19. 0 

1.0 

8.5 

L K 

11 . 87 • 01 33 

12. 04 . 0133 

12.20 .0133 

12.69 .0133 

12.86 .0133 

13.35 .0133 

14.00 .0133 

14.33 .0133 

1 4 . 50 . 01 33 

14.82 .0133 

16.14 . 0133 

14.91 .0133 

•GRAIN-SIZE SUMMARY• 
<PERCENTS) 

SAND <GREATER THAN .074MM> 
SILT< .074MM TO .005MM) 
CLAY,COLLOIDS • GELS <LESS THAN .005MM> 

FROST SUSCEPTIBILITY <LESS THAN .02MM> 

Unified Soil Classification - SM 

+PERCENT FINER+ D-<MM> 
TEST ENTIRE 

SAMPLE SAMPLE 

45.9 

44.0 

42.0 

36. 1 

34.2 

28.3 

20.4 

16.5 

14.5 

1 0. 6 

-5. 1 

9.6 

45.9 

44.0 

42.0 

36. 1 

34.2 

28.3 

20.4 

16.5 

14.5 

1 0. 6 

-5. I 

9.6 

= 53.3 
= 31.7 
= 15. 0 

== 35.2 

.0647 

.0460 

.0328 

.0236 

.0168 

. 0 121 

.0091 

.0065 

. 0046 

.0033 

.0024 

. 0 014 



GRAIN SIZE DISTRIBUTION Data Sheet 6 

Fisher Guide 
Project -------------

20448 
Job. No.-----------------

Elyria, OH 
Location of Project ---------

2 
Boring No. -----

1 Sample No. ____ _ 

Description of Soil Sand W/ 5 i 1 t Depth of Sample __ .c:n _________ _ 

Tested By. __ C_. _Ma_l_l_o_r_,y'--------- Date of Testing -------------

Gravel 

v 
ci z 

Sand 

Coarse to 
medium 

Fine 

U.S. standard sieve sizes 

0 

"' 
I c!, 

0 g 0 
v "' co 0 cici z z z z z 

Silt Clay 

toorr.-~"""hr~~«h<'.,~r-rt.'~rrT<-r-r-.TTrrTT-----rrn~ 
I ': I I I I 1 : I I . : 

: :I \ I l I I I I I I 
80~+-~,~~~~~-+~~~++~~-+~,~++++~~-+~-+++J-4--+~-H 

II : 1 : 1 : II I II I i 
~ soH+~~~~:~+-~:H+~I~~~-H~44~~1 H++4~~~HI +~~~~~~~.~~~~ 
~ I II : : '{. i i I 1. Ill I I ! I 

~ I 1.11! I I I l I I II. II I I II ~ 40~+-~-WJW~~+-+--WU+~~~~-+~~++~~~-+1+1+++~~-+~-W 

0> 

Ill li I : I : i I 'ts~ I I I II II 

., .... 

..,: 
o- ., 
l.llQ ,... 
- 0 c::i 0 

Grain diameter, mm 

0 
0 "' 8 g 

0 0 

Visual so i 1 description _...::S,.,a"'n"'d'---"w_.ci _,t,_,_h _p"-1,_,· e,_,c,.,e,_,s,___,o'-'f-"'s.,a,_,_n.,d,.s t"'o,.,n.,.,e=-,.__,s'-'i'-'1-"tcJ.y ________ ___ 

Soil classification: 

uses System _ _,Sc::M:__ __________________ _ 



GROUNDWATER QUALITY 

2Bzl/tdm 



ANALYTICAL SERVICES 
EDI LABORATORY REPORT 

CLIENT: G.M. FISHER GUIDE DIVISION 
PIDIECI' NO.: 25475 
IDCATION: ELYRIA, OHIO (20448) 
SAMPLED BY: BREIT FRIER 
DESCRIPI'ION: GROUNIWATER QUALITY STUDY 

WELL #1 

EDI SAMPLE NO: 53789 

JlllJMINUM, 11?TAL <0.30 

ARSENIC,11?TAL 2.6 

BARIUM, 11?TAL 0.11 

CADMIUM, 11?T AL <0.01 

CALCIUM 100 

COPPER, 11?TAL <0.01 

CHROMIUM,HEXAVALENT <0.05 

CHROMIUM, TRIVALENT <0.05 

IRON,11?TAL 1.1 

LEAD, 11?TAL <0.02 

Ml!I:INESIUM 28 

MANGANESE 0.46 

MERCURY, 11?TAL 0.20 

NICKEL, 11?TAL <0.01 

DATE SAMPLED: 07 j19j85 TIME: PM 
DATE RECEIVED: 07j23j85 TIME: 12:00 PM 
DATE COMPLETED: 08j15j85 
SCHEIVLED COMPLETION: 8j15j85 
ANALYST: PG,MK,MB 
QUALITY CONTROL REVIEW BY: DMF 
WORKSHEET NO: 30 

DETECTION UNITS 
LIMIT 

0.30 mgj1 

2.0 ugj1 

0.10 mgj1 

0.01 mgj1 

3.2 mgjl 

0.01 mgj1 

0.05 mgjl 

0.05 mgjl 

0.01 mgjl 

0.02 mgjl 

0.3 mgjl 

0.01 mgjl 

0.20 ugjl 

0.01 mgjl 



ANALYTICAL SERVICES 
EDI LABORATORY REPORT 

CLIENT: G.M. FISHER GUIDE DNISION 
PROJECT NO.: 25475 
IJ:JCATION: ELYRIA, OHIO (20448) 
SAMPLED BY: BREIT FRIER 
DESCRIPI'ION: GRCXJNIWATER QUALITY STUDY 

WELL #1 

EDI SAMPLE NO: 53789 

SELENIUM, n:Y.l'AL <2.0 

SILVER, n:Y.l'AL <0.01 

SODIUM 31. 

ZINC,n:Y.l'AL 0.10 

CHROMIUM, n:Y.l'AL <0.01 

DATE SAMPLED: 07/19/85 TIME: PM 
DATE RECENED: 07j23j85 TIME: 12:00 PM 
DATE COMPLEI'ED: 08j15j85 
SCHEIXJLED COMPLEI'ION: 8j15j85 
ANALYST: PG,MK,MB 
QUALITY CONTroL REVIEW BY: DMF 
WORKSHEET NO: 31 

DETECTION 
LIMIT 

2.0 

0.01 

0.70 

0.02 

0.01 

UNITS 

ugj1 

mgj1 

mgj1 

mgj1 

mgj1 



ANALYTICAL SERVICES 
EDI LABORATORY REPORT 

CLIENT: G.M. FISHER GUIDE DIVISION 
Pro:TECT NO.: 25475 
Lt:JCATION: ELYRIA, OHIO (20448) 
SAMPLED BY: BREIT FRIER 
DESCRIPI'ION: GRCK:JNJ:WATER QUALITY STUDY 

WELL #1 

EDI SAMPLE NO: 53789 

CARBON,TOI'AL ORGANIC <5.0 

CHLORIDE 18 

CONWCTIVITY @ 25 *C 725 

NITROGEN, AMMONIA 1..0 

NITROGEN, NITRATE <0.05 

NITROGEN, (TKN) 1..0 

pH VAIDE 7.4 

PHENOL, TOI'AL <0.01. 

SULFATE 97 

rox 48 

DATE SAMPLED: 07/19/85 TIME: PM 
DATE RECEIVED: 07/23/85 TIME: 12:00 PM 
DATE COMPLEI'ED: 08/15/85 
SCHEI:XJLED COMPLETION: 8/15/85 
ANALYST: PG,NJB,MB 
QUALITY CONTFDL REVIEW BY: DMF 
WORKSHEEI' NO: 32 

DETECTION 
LIMIT 

5.0 

1.0 

UNITS 

Ing/1 

mgj1 

5.0 umhos;cm 

0.05 mgj1 

0.05 mg/1 

1..0 mg/1 

---std. units 

0.01. mgj1 

5.0 mgj1 

1.0 ugj1 as C1 
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40 CFR 264.112, 113, 114, 115, 142, 228 

March 18, 1985 
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I. GENERAL INFORMATION 

Under the u.s. EPA regulations, 40 CFR 264 Subpart G, Section 

264.112, the Fisher Guide, Elyria, Ohio, Plant, an interim 

treatment, storage, and disposal facility, is required to keep on 

record a written closure plan addressing its hazardous waste 

management facilities. This closure plan thus details those 

activities necessary to permanently close three (3) F006 sludge 

dewatering surface impoundments and associated piping, and two 

toluene diisocyanate treatment tanks at the Elyria plant. This 

closure plan also addresses the partial closure of two hazardous 

waste drum storage areas. These areas will be closed as TSD 

facilities, but will continue to be operated under generator 

status for interim storage of hazardous wastes prior to shipment 

off-site for disposal. 

EPA ID # OHD00430109l 

Name of Facility: General Motors Corporation 
Fisher Guide Division 
(Formerly Fisher Body Division) 
Elyria Plant 

Facility Operator: Same 

Mailing Address: P.O. Box 4025 
Elyria, Ohio 44036 

Facility Contact: Thomas Applegate 
216/329-1257 

1 



This closure plan is designed to minimize or eliminate threats to 

human health and the environment, and to ensure that the facility 

will not require further maintenance and controls. It will be 

designed to avoid escape of hazardous wastes and hazardous waste 

constituents via leachate, contaminated rainfall, or waste 

decomposition products emitted to the ground or surface waters. 

2 
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II. FACILITY DESCRIPTION 

A. General Description 

The General Motors Corporation, Fisher Guide Division, Elyria 

Plant is located in Lorain County, Ohio, at 1400 Lowell Street, in 

the town of Elyria. 

This plant manufactures approximately 1,600 automotive component 

parts for General Motors vehicles. These parts include assorted 

plastic and metal automotive hardware, plastic interior/exterior 

trim, urethane foam seat backs, cushions, and arm rests. The 

processes involved in these manufacturing activities include 

machining, 

coating, 

stamping, 

prime/finish 

forming and 

painting, 

welding of 

thermoforming 

molding of thermoplastic parts, and foam molding. 

metal parts, metal 

and injection 

Fisher Guide operates its own wastewater treatment facility at the 

Elyria Plant. All process wastewater from plant operations is 

discharged to this facility. Wastewater treatment includes 

hexavalent chrome reduction, pH adjustment, metals precipitation, 

water/solids separation, sludge dewatering, oil emulsion breaking, 

and oil/water separation. The effluent from the wastewater 

treatment operation is discharged to a storm sewer, and is 

regulated under NPDES permit #S30l*BD. No wastes from outside 

sources are accepted for treatment, storage, or disposal at this 

facility. 



The waste water treatment plant also incorporates two open 

concrete tanks for the purpose of decontaminating inactive 

production equipment. Demolished piping, tankage, and assorted 

plating equipment are occasionally placed in these tanks for the 

purpose of rinsing them prior to disposal. This treatment process 

is considered to be part of the waste water treatment process, and 

thus regulated under the Clean Water Act. Consequently, these 

decontamination tanks were erroneously incorporated into the 

plant's Part A Hazardous Waste Permit Application as hazardous 

waste treatment code #T04. 

addressed in this closure plan. 

Therefore, these tanks will not be 
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The electroplating operations within the manufacturing facility 

utilize five steel tanks for the temporary holding of spent 

plating solutions prior to treatment at our waste water treatment 

facility. The primary purpose of these tanks is to provide the 

necessary retention time to permit the concentrated solutions to 

be metered slowly to the waste water treatment plant. Since these 

tanks are also considered part of the waste water treatment 

process their inclusion into the plant Part A Application, as 

hazardous waste storage code #802, was also erroneous. For this 

reason these tanks will not be addressed in this closure plan 

either. 
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The wastewater treatment facility incorporates three (3) sludge 

dewatering impoundments located south of the manufacturing 

building. These impoundments are used to dewater metal hydroxide 

wastewater treatment sludge (F006 U.S. EPA Waste ID Code) 

resulting from electroplating operations. The dewatering beds are 

hazardous waste surface impoundments, and as such are identified 

on the plant Part A Application by the process codes 804 and T02. 

The location and construction of the three (3) sludge dewatering 

impoundments are shown in the attached drawing at the back of this 

report in Exhibit A. Each impoundment is 200 feet wide by 500 

feet long, and is enclosed entirely by earthen berms. The bed of 

each impoundment is comprised of successive layers of sand and 

gravel above a network of four inch (4") drain tiles. This 

underdrain system allows the water in the sludge to percolate into 

the drainage network and be conveyed by gravity to the storm sewer. 

Each impoundment has a useful sludge holding depth of up to four 

a maximum capacity of 15,000 cubic yards of feet ( 4' ), with 

sludge. The dewatering system is capable of yielding a sludge 

solids content of up to 36 percent by weight. 
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The plant also incorporates a treatment facility for neutralizing 

non-reacted raw materials used in urethane foam molding (toluene 

diisocyanate). This facility consists of two open concrete tanks 

into which open drums of waste raw materials are placed and 

allowed to 

diisocyanate 

fully react. The 

(TDI) is assisted by 

neutralization of toluene 

the addition of water at this 

site. Fully reacted foam is subsequently disposed off-site in an 

approved landfill. This treatment process is identified on the 

plant Part A Application as hazardous waste treatment process code 

#T04. 

Drummed hazardous wastes generated within the manufacturing plant 

are stored in 55 gallon drums in the marshalling area at column 

Y-8 within the plant prior to being transferred to an outdoor 

storage pad located at the east side of the coal car unloading 

area. Hazardous waste stored at these sites consists of waste 

paints, cleaners, and solvents from production and maintenance 

operations. All drums placed in the outside drum storage pad are 

subsequently removed by contracted waste hauler and disposed in a 

manner appropriate for each waste. These drum storage areas are 

collectively identified on the plant Part A 

hazardous waste storage code #SOl. 

Application as 
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B. Proposed Facility Changes 

Prior to July 31, 1984, the wastewater treatment plant processed 

approximately 945,000 gallons of wastewater daily. At this rate, 

an estimated 55,000 gallons per day of sludge slurry, at two (2) 

percent solids, was pumped to the sludge dewatering impoundments. 

This equated to approximately 16 tons of 30 percent solids sludge 

generated each day, for an estimated annual sludge production rate 

of 4,800 tons. As of July 31, 1984, the Elyria Plant discontinued 

the majority of its electroplating operations. Consequently, the 

sludge loading of the wastewater treatment plant has been reduced 

to the extent that sludge dewatering could be accomplished by 

means other than the three existing sludge dewatering impoundments. 

Fisher Guide is pursuing a revision to the operating scheme of the 

wastewater treatment facility to include a plate filter press for 

the dewatering of sludge as it is produced. This will eliminate 

the need for the three dewatering impoundments and will allow for 

their final closure. It will also pave the way for the Elyria 

Plant to withdraw its Part A Application and change its operating 

status from an interim TSD facility to Generator status. The 

projected date for final closure of the impoundments is October 

24, 1986, and withdrawal of TSD status will follow shortly 

thereafter. 
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A groundwater monitoring program encompassing the three sludge 

dewatering impoundments has revealed that these impoundments may 

be adversely affecting groundwater quality. In compliance with 

Ohio EPA Hazardous Waste Rule 3745-65-93(d)(2), Fisher Guide has 

implemented a groundwater quality assessment program designed to 

assess whether hazardous wastes have entered the groundwater from 

these impoundments, and if so, the rate and extent of migration of 

those wastes. This program is expected to be completed prior to 

implementation of this closure plan. If groundwater quality is 

being adversely impacted by the sludge dewatering impoundments, it 

is Fisher Guide's intention to develop final closure of these 

impoundments as a corrective action so that the requirements of 

Federal Regulation 40 CFR 264.100 can be met. 
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III. MAXIMUM INVENTORY 

A. Sludge Dewatering Impoundments 

On December 18, 1983, sludge dewatering impoundments #2 and #3 

each contained approximately 13,000 and 15,000 cubic yards of 

sludge, respectively. Impoundment #1, which is still receiving 

sludge slurry, contained approximately 8,500 cubic yards on August 

29, 1984. It is expected that impoundment #1 will reach its 

maximum capacity of 15,000 cubic yards by June 1985. At this 

point sludge slurry may be directed back into impoundment #2 for a 

limited period of time until the filter press installation is 

completed at the waste water treatment plant. Once this is 

complete no further additions will be made to the impoundments and 

they will be allowed to fully dewater. Accounting for volume 

reductions due to continued dewatering of the sludge, the 

estimated maximum volume of raw sludge that will be addressed in 

this closure plan is 45,000 cubic yards. The Chemfix process 

characteristicaly produces a 5-10 percent increase in sludge 

volume during the treatment process. Consequently the total 

sludge inventory for disposal after treatment will be 

approximately 50,000 cubic yards. 



B. Drum Storage Areas 

The drum marshalling area within the plant has a maximum capacity 

of 168 drums. The outside drum storage pad has a maximum 

capacity of 280 drums. 

same after closure. 

This drum storage capacity will remain the 

c. TDI Neutralization Facility 

The treatment facility for non-reacted urethane foam is no longer 

being used for the treatment of toluene diisocyanate. There are 

no drums of hazardous waste stored at this site, and the only 

hazardous waste that may be present would be in the form of 

potentially contaminated concrete walls. The two tanks included 

in this facility measure 25'x lO'x 4'. The volume of concrete 

comprising these tanks is estimated at 22 cubic yards. 

10 
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IV. CLOSURE ACTIVITIES 

Dewatering Impoundments 

A. Closure Abstract 

The final closure of the three (3) hazardous waste sludge 

dewatering impoundments will be accomplished utilizing a chemical 

fixation/stabilization method (Chemfix Technologies, Inc. ) to 

treat the entire volume of F006 sludge and convert it to a 

non-hazardous (delisted) waste. 

The affect of the CHEMFIX process on representative samples of 

sludge taken from the Elyria dewatering impoundments has been 

subjected to extensive analytical testing. A thorough technical 

assessment of the CHEMFIX process as applied to the Elyria sludge 

can be found in Exhibit C of this document. A petition for a 

permanent delisting of this sludge as a hazardous waste, after 

treatment utilizing the CHEMFIX process, was submitted to the u.s. 

EPA on June 21, 1984. Recent meetings with the u.s. EPA indicate 

that a determination of the acceptability of this sludge for a 

permanent exclusion will be made as early as April 15, 1985. If 

deemed acceptable, it will be posted in the Federal Register for 

public comment. Final approval for a permanent exclusion could 

come as early as October 1985. This closure plan is, of course, 

contingent upon successful permanent exclusion of the waste by the 

U.S. EPA. 
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Subsequent to being rendered non-hazardous by the CHEMFIX process, 

the sludge will be disposed of in a specially prepared on-site 

solid waste disposal cell. This disposal cell will be designed 

and built in compliance with all Ohio State solid waste disposal 

regulations. The dewatering impoundments, after being emptied of 

sludge, will be decontaminated and restored to match the 

surrounding terrain. 

Closure activities will be conducted in a single campaign, and 

will address each dewatering impoundment sequentially. Closure is 

expected to begin in late spring of 1986, and continue for 

approximately six ( 6) months. After closure, the three ( 3) 

impoundments will be eliminated from Elyria's wastewater treatment 

scheme, and removed from further regulation under 

status. 

interim TSD 

Prior to commencing closure activities, it is understood that 

Fisher Guide will obtain or revise the necessary air, water, and 

solid waste permits, as required by the State of Ohio, to conduct 

the described closure activities. 



B. Disposal Cell Preparation 

The new cell that will be created for the permanent disposal of 

the CHEMFIX treated solid waste will be located directly south of 

the existing dewatering impoundments. A plot plan and 

construction sketches of the proposed site can be found in Exhibit 

B. Detailed engineering of the disposal cell will be completed 

prior to 7/31/85, and will be submitted with an application for a 

solid waste disposal cell construction permit. 

The site will be sized to store approximately 50,000 cubic yards 

of non-hazardous solid waste. The dimensions of the site will be 

approximately 250 feet wide by 500 feet long by 16 feet high. Its 

construction will be such that all solid wastes deposited at the 

site will be located at or above grade. This will situate all 

waste at least seven (7) feet above the seasonally high water 

table per existing boring log #B-4. 

13 

Prior to commencing closure, the site of the proposed disposal 

area will first be evaluated from a hydrogeological standpoint to 

assure that it conforms to the siting requirements of Ohio State 

Solid Waste Disposal Regulation 3745-37. This shall include test 

borings as well as the installation of groundwater monitoring 

wells for future verification of groundwater quality. The results 

of the hydrogeologic study will be submitted to the Ohio EPA for 

review prior to beginning design engineering of the site. 
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Following issuance of a solid waste permit by the State of Ohio, 

the proposed site will be cleared of all trees and scrub brush. 

It will then be graded to 1.6 degrees of descending relief across 

the site from south to north, and finally mechanically compacted. 

The surface water run-off from the disposal cell will drain to 

open trenches surrounding the disposal site. The trenches will be 

served by a new underground sewer pipe which will direct all site 

run-off to existing wastewater outfall #001, regulated by NPDES 

permit #S30l*BD. This is the same outfall currently serving the 

dewatering impoundments. 

The waste treated by the CHEMFIX process will be pumped in a 

semi-solid state directly onto the compacted cell surface. As it 

sets up, additional layers will be added until the design height 

is reached. It will not be necessary to provide side walls during 

the filling operation since the CHEMFIX product rapidly sets up to 

a viscous non-flowing state, and cures to a structurally sound and 

self-supporting material within 48 hours. 

C. Description of the CHEMFIX Process 

The CHEMFIX process is one of many proprietary processes 

comprising stabilization of wastes by chemical reaction. The 

generic term is chemical fixation/stabilization. 
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The CHEMFIX process is based on the use of liquid soluble 

silicates and silicate setting agents. The exact combination and 

proportions of reagents are determined for each particular waste 

to be treated. The two (2) part, inorganic chemical system reacts 

with polyvalent metal cations, waste components, and also within 

itself to produce a chemically and physically stable solid. The 

resultant cross-linked, three (3) dimensional polymeric matrix 

displays properties of good stability, high melting point, and a 

rigid, friable texture similar to those of most clay soils. 

Three (3) classes of interactions can be described. First are the 

rapid reactions between soluble silicates and the polyvalent metal 

ions to produce insoluble metal silicates. Second are the 

reactions between the soluble silicates and the reactive 

components of the setting agent and the waste and/or water. 

The CHEMFIX reagents become dispersed and dissolved throughout the 

aqueous phase when they are first blended with a waste. Reactions 

occur involving the reagents, polyvalent cations in the waste and 

some of the water. As a result of these reactions, inorganic 

polymer chains form throughout the aqueous phase, the chains grow 

in three (3) dimensions and physically entrap the organic colloids 

within the micro-structure of the CHEMFIX product matrix. The 

pore diameters of this matrix are too small to permit any 

significant migration of the organic colloids. 
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Reactions involved in the CHEMFIX process begin immediately upon 

reagents addition, 

placement conditions. 

and continue to completion regardless of 

The CHEMFIX product will solidify when 

completely submerged under water or at varying depths of placement 

under anaerobic conditions. 

During CHEMFIX processing, the water soluble silicates are reacted 

with complex cations in the presence of a silicate setting agent. 

At least two (2) general types of reactions occur. 

1 . 

2 . 

Amorphous, 

silicates 

colloidal silicates precipitate. These 

are extremely complex, and the chemical 

formulae will vary depending upon, among others: (a) 

pH, (b) availability and concentrations of cations, and 

(c) temperature. All three (3) of these vary as the 

reactions proceed and, therefore, various silicates are 

formed. Silicate anions have the form of double 

trigonal and tetragonal rings of the (Si60ls)-6, 

(Sis02o)-8, and (SisOls(OH)2)-6 compositions. 

Si02 acts as a precipitating agent. fue metallic 

precipitates are generally developed within the physical 

structure formed during the formation of the amorphous 

colloids. This seals off the faces of those particles 

which make them impermeable to water. 



In summary, 
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most of the heavy metals contained in the waste become 

part of the complex silicates. Some of the heavy metals 

precipitate within the structure of the complex molecules. A very 

small percentage (estimated to be less than l%) of the heavy 

metals precipitate between the complex silicates and are not 

chemically immobilized. 

Some organics may occur in the raw state as particles larger than 

colloidal. During CHEMFIX treatment, all the waste is pumped 

through processing equipment which creates sufficient shear to 

emulsify the organic constituents. Emulsified organics become 

immobilized as described above. 

If an organic constituent were not to become emulsified, it would 

still pass through the processing equipment within the gel that is 

created. 

This mixture is discharged to a prepared storage cell in which the 

gel continues to set. Cementitious reactions create a solid 

which, though friable, encases within its macro-structure organic 

substances which might have escaped emulsification. Such 

substances would be immobilized by the impermeability of the 

mass. Theoretically, migration could occur, but the rate would be 

extremely slow. 
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Water contained in wastes which are treated by the CHEMFIX process 

is involved in a number of processes. 

A portion of the water is involved in hydration 

reactions similar to those in cement reactions. 

A portion of the water equilibrates with the environment 

through evaportion. 

There are no side streams or discharges resulting from the CHEMFIX 

process. During processing, all the waste is pumped into the 

reaction vessel wherein the reagents immediately react to form a 

gel. This gel is discharged into the receiving area. Even at 

'this early time, the water contained cannot drain away. There is 

no free water in the CHEMFIX product. Some of the water becomes 

part of the solids, but most of the water is physically bound in 

the hydrophillic CHEMFIX product, and although it can evaporate, 

it cannot be defined as free water. 



D. Description of CHEMFIX Processing Equipment 

In practice, the processing is done in mobile, trailer-mounted 

equipment. At the Fisher Guide facility, the raw waste will be 

pumped from the impoundments where it is stored and delivered to 

the processing unit at rates of 300 to 500 gpm. Predetermined and 

monitored amounts of the required reagents are thoroughly mixed 

into the waste within the processing unit. The treated material 

is discharged from the processing unit into a specially prepared 

discharge area where the slower chemical reactions reach 

completion over a period of less than 48 hours. The discharge 

area will be designed and prepared in such a way that it can serve 

as the final depository for the treated waste in full compliance 

with Ohio EPA Solid Waste Regulations. 

The optimum reagent level refers to the amount of each reagent 

required to produce desired chemical and physical parameters of 

the end product, i.e., leachate quality, permeability, compressive 

strength, etc. The chemical conversion of the constituents of 

19 

concern into an inert species will occur at reagent levels much 

less than designated "optimum", and within a wide range of reagent 

ratios. In practice, the reagent feed rates are controlled in 

such a manner as to fall well within tolerance limits of "optimum 

rati0 11
• 
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A Quality Assurance Chemist will be assigned to the closure 

project and will continue to regularly monitor the waste being 

processed as well as the finished CHEMFIX product. Each day's 

production will be isolated until test results show the waste has 

been properly processed. 

When the waste is granted an exclusion, Fisher Guide plans to 

permanently dispose of the waste in the specially prepared storage 

cell. This is the preferred disposal option because it offers 

economic incentive when compared to off-site disposal, and will 

allow Fisher Guide to control the legal and environmental destiny 

of the storage impoundment on a long-term basis. This control 

would not be possible if the waste were commingled with other 

generators' waste at a secure Class I landfill. 

E. Closure Procedure 

Upon approval by the u.s. EPA of the Petition for Exclusion, 

approval of this closure plan by the Ohio EPA and the u.s. EPA 

(Region V), and implementation of an alternate method of 

dewatering the plant wastewater sludge, the Fisher Guide Elyria 

Plant will begin preliminary preparations for closure of the three 

(3) dewatering impoundments. 
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These preliminary preparations will include site investigation, 

design engineering, and construction of the new solid waste 

disposal cell during late 1985 and early 1986. In 1986, prior to 

commencing closure, the Chemfix Technologies, Inc. mobile 

treatment unit will be roobilzed on site. Following these 

preparations, closure of the impoundments will commence. The 

procedure to be followed for closure is described in this section, 

and the closure sequence will be executed according to the closure 

schedule outlined in section v. 

Closure activities will begin with impoundment #3, proceed to 

impoundment #2, and finish with impoundment #1. 

will be addressed using the same 

procedure is described as follows: 

procedure. 

Each impoundment 

This closure 

The sludge in the first impoundment will be hydraulically and 

mechanically agitated to a homogeneous state using a cable 

operated drag box. The mechanical energy imparted to the 

hydroscopic metal hydroxide sludge converts it to a pumpable state 

compatible with the CHEMFIX processing system. Depending on the 

extent of dewatering that has occurred in the impoundment, it may 

be necessary to introduce a small amount of water into the 

impoundment to assist in the reliquification process. 



Once this is completed, the sludge will be pumped from the 

impoundment to the mobile treatment unit using centrifugal 

cutter-type pumps. Within the treatment unit, the sludge and 

CHEMFIX reagents (liquid and dry) will be combined in a common mix 

chamber. After being thoroughly mixed, the newly formed CHEMFIX 

product will be pumped from the process unit to the newly prepared 

disposal cell using diesel centrifugal pumps. 

The CHEMFIX product, immediately after discharge from the process 

unit, appears as an extruded semi-solid. It will develop 
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significant unconfined compressive strength within two (2) hours, 

and cure to a load bearing clay-like material within 48 hours. 

Because of the physical characteristics of the CHEMFIX product, 

storage cell deposition will be conducted on a batch basis across 

the face of the landfill. Approximately one (l) or two (2) day's 

processed material from the processing unit will be deposited in 

the storage cell at a single point. The discharge pipe will then 

be moved to another location in the cell, and processing will 

continue. The newly deposited material will be allowed to cure 

for 48 hours prior to handling. After the curing process is 

complete, the hardened material will be spread across the fill 

site using a dozer or front end loader. The process unit 

discharge pipe will always be positioned in such a way that newly 

treated material will not be discharged beyond the perimeter of 

the site. 



After all sludge and sludge residues that are amenable to the 

CHEMFIX process have been removed and treated, decontamination of 

the impoundment will begin. This will entail the removal of all 

remaining sludge residues and contaminated gravel from the 

dewatering impoundment by means of conventional excavation. The 

excavated material will be hauled to and disposed within a secure 

hazardous waste landfill. Following this, analytical testing of 

the impoundment will be conducted to determine if subsoils and/or 

the underdrain system will have to be removed. The methodology 

for this testing is provided in detail in section IV(F). 

The underground sludge piping between the wastewater treatment 

plant and the three dewatering impoundments will be pressure 

cleaned and capped to prevent further use. 

After the impoundment has been decontaminated to acceptable 

levels, the side walls will be destroyed, the entire impoundment 
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will be graded to match the surrounding terrain, and six {6) 

inches of soil will be deposited on the site. Seeding of the site 

will be conducted immediately thereafter, or as weather permits. 

If the underdrain system is left in tact, the drain valve to the 

NPDES outfall #001 will be locked in the open position to provide 

continued drainage of the site. The existing groundwater 

monitoring wells for this facility will be left in operation. 

Post closure groundwater monitoring, if necessary, will be 

conducted per federal and state requirements. 
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After all treatable sludge in the three dewatering impoundments 

has been processed through the CHEMFIX unit, the processing 

equipment will be decontaminated and demobilized from the site. 

Following the final addition of CHEMFIX material to the new 

disposal site, it will be allowed to set for 48 hours to assure 

proper curing of the entire mass. The site will then be graded to 

provide a one (l} to four (4} slope on all sides and a minimum of 

1.6 degrees of descending relief across the top of the site from 

south to north. This will provide the necessary surface run-off 

as well as erosion resistance. 

After grading of the cured CHEMFIX material is complete, the 

entire site will be covered with eighteen (18) inches of clay 

followed by six (6) inches of topsoil, and then seeded with at 

least 100 pounds per acre of shallow root grass seed. This 

construction will provide an impermeable cap over the entire 

volume of CHEMFIX treated sludge. 

The closure process will be carried out under the supervision of 

Fisher Guide and CHEMFIX personnel, and will be conducted within 

an area secured by perimeter fencing and periodic security patrols. 
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F. Site Testing 

After removal and treatment of all sludge, sludge residues, and 

contaminated layers of sand from each dewatering impoundment, an 

analytical study of the remaining underdrain system and subsoils 

will be undertaken. This will be done to determine if any 

underlying materials must be removed to assure that the 

impoundment will not have any deleterious impact upon groundwater 

quality. This study will involve core sampling and stratified 

testing of the underdrain materials and impoundment subsoils. 

Sixteen core samples will be taken from the bed of each 

impoundment (four per quadrant), and subjected to stratified 

testing to determine the extent of contamination, if any, that has 

occurred due to exposure to sludge 

operation of the dewatering impoundment. 

leachate during normal 

Sample locations will be laid out in a grid pattern as shown in 

Figure 1. These locations will be surveyed using a transit and 

catalogued to assure precise and reproducible identification of 

each impoundment. The four (4) core samples taken from each 

quadrant will be sampled at progressively greater depths relative 

to the impoundment. Composite samples will be formed for each 

representative depth illustrated in figure #2. 
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All composite samples will be tested for the metals listed in the 

State of Ohio Drinking water Standards, the results will be 

compared to a concentration level equal to 30 times the Drinking 

Water Standards. All underdrain materials and subsoils that 

exceed these minimum criteria will be removed and disposed of in a 

secure hazardous waste landfill. All materials whose leachate 

falls between 15 and 30 times the Ohio Drinking water Standards 

will be excavated and disposed in an approved off-site solid waste 

landfill. Those materials having a leachate value less than 15 

times ODWS's will be left in place. 

The extent of removal of the underdrain system and subsoils cannot 

be estimated at this time since the extent of contamination, if 

any, will be determined during the closure process. The estimated 

volume of material comprising the underdrain system of 

impoundment is 3,700 cubic yards of sand and gravel. 

each 

If it 

becomes necessary to remove subsoils, the volume to be excavated 

will increase by 3,700 cubic yards per foot of contaminated soil 

that must be removed from each 200 foot by 500 foot impoundment. 



The following procedure will be 

contaminated soil. 

utilized in removing any 

1. The subsoil will be removed by a contractor who will 

supply the labor, equipment and material necessary for 

the safe excavation, transportation, and disposal of the 

subsoil. 

2. The contractor will be responsible for complying with 

the applicable federal, state, and local laws and 

regulations for the collection, 

disposal of the subsoil. 

transportation, and 

3. The contractor will be prepared to contain and recover 

any spills that may occur while handling the subject 

material. 

4. The contaminated soils will be removed and disposed of 

in an approved landfill. 

G. Closure Cost 

The cost of closure of the dewatering impoundments includes all 
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activities relating to the final disposition of the treated 

sludge. This estimate assumes preclosure activities will commence 

in 1985, and final closure to take place during the summer of 1986. 

The closure cost associated with the dewatering impoundments is 

estimated at $2,744,000. A closure cost summary of the total 

plant closure is detailed at the back of this section. 



Drum Storage Areas 

A. Closure Procedure 

The closure of both drum storage pads as TSD facilities will 

entail the removal of all existing drums that are in storage at 

the time of closure. This will assure that all wastes stored in 

excess of 90 days are removed from the plant at the time of 

closure. Since all wastes stored in these areas are contained in 

sealed drums, there is no need for decontamination of the 

facility. All subsequent storage of hazardous waste at this site 

will be conducted in conformance with the 

generator status, and will not exceed 90 days. 

B. Closure Cost 

requirements for 
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The estimated cost of closure of both storage areas assumes that 

an average number of drums will be present at the time of 

closure. The associated cost for partial closure of the drum 

storage areas is estimated to be $36,000. This is incorporated 

into the total closure cost summary outlined at the end of this 

section. 
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TDI Neutralization Facility 

A. Closure Procedure 

The neutralization of non-reacted urethane foam raw materials has 

been discontinued at the Elyria plant. These materials are now 

placed in drums and shipped off-site for treatment and disposal. 

~11 drums containing toluene diisocyanate have been removed from 

the neutralization facility, and the treatment tanks have been 

rough cleaned awaiting final closure. 

Final closure will commence with pumping all standing water from 

the two concrete treatment tanks to the waste water treatment 

plant. After this the interior surfaces will be thoroughly 

cleaned with an industrial cleaner, followed by analytical testing 

for hazardous waste characteristics and TDI. If no contamination 

exists the tanks will be punctured, filled with dirt, and seeded. 

If contamination still exists, steps will be taken to demolish and 

remove the tanks from the site as a hazardous waste. 

B. Closure Cost 

The estimated cost of closure of the TDI neutralization facility 

includes only decontamination of the inactive tanks, since no 

wastes are currently stored at this site. This assumes a worst 

case scenario requiring demolition and disposal of the concrete 

tanks. The estimate for this work is $18,000. This is 

incorporated into the total closure cost summary detailed at the 

end of this section. 



TOTAL CLOSURE COST SUMMARY 

Dewatering Impoundments 

l. 

2. 

3. 

Solid waste permit acquisition 

Construction and closure of on-site solid waste 
disposal cell 

Sludge removal and treatment with Chemfix Process 

4. Dewatering impoundments closure: 

5. 

a. ) Removal and disposal of 
Excavation & hauling 
Disposal (Haz Waste) 
State tax 0.5 x 

underdrain system 
9300 CU yd X $15 
9300 CU yd X $65 
9300 CU yd X $3 

b.) Removal and disposal of six inches of subsoil 
Excavation & hauling 5500 cu yd x $10 
Disposal (Non Haz Wste) 5500 cu yd x $20 

c.) Final top-soil cap and seeding 

Miscellaneous site testing, analytical work, and 
closure certification 

TDI Neutralization Facility 

1. Draining and cleaning tanks 

2. Sampling and testing tanks walls 

3 • Demolition of tanks 

4. Hauling and disposal of debris 

Cover and seed remaining site 

Closure certification 

Drum Storage Areas 

l. Removal and disposal of all drums in storage 

2. Closure certification 

5,000 

375,000 

1,350,000 

140,000 
605,000 

14,000 

55,000 
110,000 

40,000 

50,000 

2,744,000 

1,000 

4,000 

2,000 

9,000 

1,500 

500 
18,000 

35,500 

500 
36,000 

TOTAL CLO~URE COST ...................••...•..•........ $ 2,798,000 
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V. CLOSURE SCHEDULE 

A. Dewatering Imooundments 

The nature of the Chemfix process requires that closure of the 

dewatering impoundments be conducted during clement weather 

conditions. This in addition to the fact that delays have been 

encountered in the federal delisting process has effectively 

precluded closure before 1986. Consequently, Fisher Guide intends 

to commence closure activities by early spring of 1986, and achieve 

final closure of the dewatering impoundments by October 24, 1986. 

Actual closure of the impoundments will be conducted during 1986. 

However, considerable preparation for closure will be done during 

1985. These preclosure activities include: 

1. Hydrogeologic investigation of proposed solid waste disposal 

cell site. 

2. Design engineering of the proposed solid waste disposal cell. 

3. Preparation and submittal of an application for an Ohio permit 

to install a solid waste disposal facility. 

4. Installation of a plate filter press to dewater waste water 

treatment plant sludge as it is produced. 

5 • Discontinuation 

impoundments. 

of sludge additions to the dewatering 



CLOSURE SCHEDULE 
SLUOGE DEWATERING IMPOUNDMENTS 

# l - s truction of solid waste disposal cell m 

~ DAYS -27 -12 0 I,. 30 45 60 75 90 105 120 !35 150 Jfi5 l (1() 
' #2 - Mobilization of Chemfix equipment I I I I I I 

I I I 
I I 

#3 - Treatment of impoundment #3 I I --
I I I 

I I I 2 --
I I 

#4 -Sampling and analytical testing of I I 
I impoundment #3 I I 3 --

I I #5 - Decontamination of impoundment #3 I 4 --
I 
I 

I 5 --#6 - Treatment of impoundment #2 
I I 

I 6 --
I #7 - Sampling and analytical testing of I I 7 -- I impoundment #2 

I I 
I ' I I 8 --
I 

#8 - Decontamination of impoundment #2 
I 

I I # 9 --
I I 
I 

#9 - Treatment of impoundment #1 
I 

I 10 --- I I I I 
I # 11 --

#10 - Decontamination and demobilization of 
I I I Chemfix equipment 
I I , 12 --
I I I 

I 

#11 - Sampling and analytical test in of 
I I 13 --

I 
impoundment #1 

I I I I I 
I 

I I I I 1 14 -- HI 
#12 - Decontamination of impoundment #1 I I I 

I I I I 
I 

I I I 

: I I I I 1986 I I ~ I II 3~ ~I ~I II, I I I II 
#13 -Closure of solid waste disposal cell I 30 I 31 I 31 II 30 I 31 I April May June July August September October #14 - Site inspection by certified engineer 



CLOSURE SCHEDULE 

DRUM STORAGE AREAS AND 
TDI NEUTRALIZATION FACILITY 
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The proposed timetable for closure of the dewatering impoundments 

is illustrated at the back of this section. The required time 

frame for closure is estimated to be 180 days. 

B. Other Hazardous Waste Management Facilities 

In addition to the sludge dewatering impoundments, the drum 

storage areas and the TDI neutralization facilities will undergo 

final closure as part of this closure plan. 

Final closure of these hazardous waste management facilities is 

expected to occur simultaneous to each other, and will take place 

in August of 1985. Closure activities will take approximately 35 

days. The actual closure schedule for these is shown at the end 

of this section. 



VI. POST CLOSURE CARE 

It is intended that no hazardous waste will remain at the Elyria 

site in excess of 90 days after closure. However, because of the 

extensive nature of this the dewatering impoundment closure, and 

the fact that the CHEMFIX process is relatively new, several 

inspection functions will be continued after closure. First, the 

site will be inspected periodically to insure that vegetation 

cover is adequate and that no gross settling of the fill occurs. 

Second, fences and other access restrictions will be maintained 

for the life of the facility. Groundwater monitoring will be 

initiated for the on-site solid waste disposal cell in accordance 

with State regulation. Post closure monitoring of the closed 

surface impoundment will be conducted if required. Provisions 

will be made to counteract any deficient conditions that may be 

identified during the post closure period. 
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Notice in Deed and Notice to Local Land Authority 

The Fisher Guide Elyria Plant operates solely as a treatment and 

storage facility. No hazardous wastes are being disposed of at 

this site. For this reason, notice in the deed is not required as 

part of this closure. However, the site does incorporate three 

(3) past F006 sludge disposal areas that predate RCRA. These have 

been registered with the EPA under the Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980 (CERCLA). 

Notice of these, as well as the new proposed solid waste disposal 

site, will be incorporated into the necessary transfer documents 

at the time of transfer. 
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EXHIDIT C 

TECHNICAL ASSESSMENT OF CHEMFIX • PROCESS 

A. Abstract 

Presented within this assessment are results of analyses performed on 

listed electroplating wastes (EPA Hazardous Waste Code F006) and the chemically 

stabilized materials resulting from Cl!EMF!X"" rrocess treatment of the wastes. 

Waste material was obtained from three (:l) impoundments at the General \!otors 

r::orporation- Fisher Guide Division site in Elyria, Ohio, by Chemfix Technologies, 

Inc. (CTI). These impoundments are designated impoundments #1, #2, and #3. 

The untreated wastes were analyzed for the four (4) F006 constituents of 

concern: cadmium. chromium, nickel, and cyanide, as well as: arsenic, barium. 

copper, hexavalent chromium, iron, lead, mercury, oil and grease, polychlorinated 

byphenyls. selenium, silver, total organic carbon, zinc, and the characteristics 

of ignitability, corrosivity, and reactivity. 

CHEc.!FIX ® products resulting from treatment ?f the wastes t'rom 

impoundments :!1, #2, and #3 were also evaluated. Total alkalinity, cation 

exchange capacity, and U.S. EPA-specified Extraction Procedure for Toxicity 

(EP) results are ;>resented which document the non-hazardous nature of the 

'~HE:.1FIX® products. The CHEMFIX"' rroduct is a chemically and [Jhysically 

5table solid with characteristics similar to that of clay soil. 

In addition to the EP. the CHE\1FIX"' product ·.vas subjected to the U.S. 

EPA-specified '!ultiple Extraction Procedure ('.lEP). 3y simulating 1.000 years 

of an acid rain environment, the '.lEP demonstrates the long-term stability of 

the C HDl FIX., ;:>roduct. EP determinations, substituting distilled water for 



acetic acid solution, were performed to determine the level of extractable 

cyanide in the CHE~1FIX ~ product (acetic acid solution inhibits cyanide 

extractions). Finally, the pressure at which newly-formed CHEMFrx<~> product, 

when placed into a \1illipore filtration unit, would produce extractable liquid 

was determined. This showed that no free liquid was produced until at least 

10 psig hydrostatic pressure had been exerted upon the material. Thus, at least 

19 feet of newlv-formed product may be placed in a discharge area before an 

extractable liquid is produced. "'o extractable liquid is released after a 48 

hour solidification period. Therefore, no extractable liquid "'ill be released by 

the finished f:HE~.IFIX ,a, product. 

B. Sample Acquisition 

CTI collected samples during the week of December 18, 1983 from 30 

locations within impoundments #2 and #3, and during the week of :\ugust 27, 

1984 from 40 \.)cations wit!1in impoundment H. Sample ()Oint locations :md 

waste depths, as well as total volume estimates for each impoundment. are 

listed on the following pages. 

~\ grid pattern was developed from which ~0 uniformly spaced sample 

;>oints were obtained for each impoundment. The sample points were surveyed 

utilizing a transit. Points along north-south and east-west banks were marked 

and used by personnel onshore to s-uide the individuals obtaining samoles on the 

impoundments. This ·;ystem insures a c~omplete, :orecise, •"eproducible 

representation of each individual impoundment, and allows for the identification 

of possible non-homogeneous areas within the impoundment. In addition. the 

system provides for later identification of sample point locations. 



Samples were taken of the entire vertical section of each impoundment 

at each grid point. As each sample was obtained, it was placed within a five 

(5) gallon container and mixed thoroughly. Sludge depth measurements were 

made at each sample point. For each quadrant, material from every point 

within the quadrant was composited in a five (5) gallon container to obtain a 

representative quadrant composite. In addition to the four (4) quadrant 

composites, from each of the three (3) impoundments, samples were retained 

for one (1) point in each quadrant. The individual samples on the following 

[)ages were obtained for verification of quadrant homogeneity. The composites 

and individual point samples were taken to Kenner, Louisiana for analysis by 

'~TI's lab, and to be retained for a period of six ('i) months. 

Since impoundment #1 is currently receiving sludge from plant operations, 

additional sampling was conducted of this imv,undment. This included four ( 4) 

samples of the i:1fluent sludge flow during a ~4 hour period, 19 surface grab 

samples, and seven (7) core samples taken in the immediate vicinity of the 

inlet pipe. These samples were all used to form a single composite sample. 

The sample point locations and the analysis results are shown on the following 

pages. 



SAMPLE QUADRANT LOCATIONS AND DEPTHS 

CSS1040-L83 

IMPOUNDMENT !11 

Sample Quadrant Sludge Depth Sample Quadrant Sludge Depth 
Number Number (Feet) Number Number (Feet) 

Cl 1 3.5 '1.5 3 4.0 
Dl* l 3.5 D6 3 3.5 
C2 1 3.0 .'1.7 3 4.0 
D2 ' 1.5 37 3 4.0 c 

C3 1 3.5 '1.8* 3 3.5 
D3 1 3.5 as 0 4.0 v 

C4 l 1.5 ,\9 3 3.5 
D4 l 0.5 39 3 4.0 
C5 1 1.5 .'1.10 3 :3.5 ' 
D3 1 :].5 310 3 u 

.'1.1 2 3.5 C5 4 ].5 
31 2 :].5 1)6 4 :3.0 
A2 2 1.5 C7 4 :J.O 
!32 ·J l.O D7 4 '] .5 
A3 ., 3.5 C8 4 3.5 
B3* 2 4.0 D8* I "1.0 
.'1.4 0 u c~ 4 ' -" .) . :) 

!3! 2 .3.5 DD 4 0 -,.o 
'1.5 2 .j.J ClO 4 :.:.o 
35 ., u D10 4 .3.5 

Total Volume Estimate = 2.4 ",Jillion Gallons 

* Individual ;rab sample retained 



SAMPLE QUADRANT LOCATIONS AND DEPTHS 

CSS1040-L83 

IMPOUNDMENT 12 

Sample Quadrant Sludge Depth Sample Quadrant Sludge Depth 
Number '<umber (Feet) Number Number (Feet) 

Cl 1 3.5 A6 3 u 
Dl* 1 3.5 B6 3 3.5 
c~ t 3.0 ,\7 . 3 4.0 
D2 t 0 -.Ho B7 3 4.0 
C3 t 3.5 AS* 3 3.5 
D3 1 3.5 B8 3 4.0 
C4 1 3.5 A9 3 3.5 
D4 1 3.5 B9 3 4.0 
C5 l ' -).J c\10 3 3.5 
D5 l ].5 810 3 4.0 

Al 2 0 -·Jo) C6 4 ' -'·" Bl 2 1.5 D6 4 3.0 
.\2 2 3.5 ~~ 4 3.0 ·~· 
82 2 4.0 D7 -l 3.5 
A3 2 :3.5 cs 4 l.5 
33* 3 u DS* 4 :~.0 

\4 2 1.0 C9 4 3.5 
'34 ., :3.5 D9 -l 3.5 " \5 2 3.5 810 ' 2.0 ~ 

'35 2 -l.O ::no -l 3.5 

Total Volume Estimate = 2.4 '.lillion Gallons 

• Individual 6rab sample retained 



Sample 
Number 

G1 
Hl 
G2 
H2 
G3* 
H3 
G4 
H4 
G5 
H5 

El 
n 
S2 
F2 
C3 
F3 
E4* 
F4 
E5 
F5 

~Individual 

SAMPLE QUADRANT LOCATIONS AND DEPTHS 

CSS1040-L83 

I:liPOUNDMENT i3 

Quadrant Sludge Depth Sample Quadrant Sludge Depth 
~umber (Feet) Number Number (Feet) 

1 ~.5 E6 3 5.0 
l :3.5 F6 3 .3.5 
1 i.O E7 3 ~.5 
1 3.5 F7 3 ~.0 
1 4.5 E8 3 3.0 
1 ' -•J .;) F8 1 -1.0 
1 i.O E9 3 -1.5 
l -1.0 F9* 3 3.5 
1 i.O E10 3 ).0 

' u "10 3 :0.0 ' 

2 4.0 G6 4 ' -,,J ., 
1.0 H6 ~ 3.5 " 

2 3.5 G7 4 .).0 
2 -1.5 ~-!7 4 3.5 ., -!.5 GS -! L5 
2 u ::rs -1 3.3 
' 3.0 G9 -1 -1.5 w 

" :;.o H9* -1 -1.0 " 2 5.0 GlO -1 ' --;,J 

2 -1.0 :no 4 4.5 

Total Volume Estimate = 2.9 \Iilli on Gallons 

grab sample retained 
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Total '.1etal Concentrations - Raw Waste 

For each impoundment, two (2) representative samples of the untreated 

material from each of the quadrant composites and each of the individual grab 

samples were digested in concentrated nitric acid at 125°C under pressure. The 

acid digests were used to determine the total concentration of metals in the 

waste. CTI analyzed the digests using a Perkin-Elmer :.lode! j60 Atomic 

Absorption Spectrophotometer, for arsenic, barium, cadmium, chromium, copper, 

iron, lead, mercury, nickel, selenium, silver, and zinc. Average values for metal 

concentrations in the quadrant composite digests and in the individual ;;rab 

sample digests are reported on the following two (2) pages. 

Impoundment #2 is generally uniform with regard to all constituents for 

which it was analyzed. l!owever, portions of impoundment ~2 are marginally 

higher in lead concentration than the average of individual points within the 

impoundment. Throughout impoundment #2., chromium, nickel, and lead were 

found in significant quantities. Impoundments #2 and #3 are uniform ·vith 

regard to all constituents for which they were analyzed. Throughout the 

impoundment, chromium and nickel were found in significant quantities. 

For each impoundment, comparison with results for individual grab samples 

illustrates that the quadrant composites are representative of the nature of the 

•Naste. In addition, preparation of the impoundments involves thorough phystcal 

mixing prior to field processing utilizing the CHE:VIFIX'"' [lrocess. Therefore, 

though marginal variations may be seen within the impoundments, no constituent 

variation is sut'ficient to prohibit laboratory simulation or: field treatment of a 

blended impoundment waste. 



TOTAL CONSTITUENT CONCENTRATIONS BY QUADRANT 
UNTREATED WASTE 

CSS1040-H84 

IMPOUNDMENT iH 

·~uad. 1 Quad. 2 Quad. :l Quad. 4 Impoundment 
Constituent (mg/kg) ( mg/kg) (mg/kg) (mg/kg) Avg. ( mg/kc;) 

:\rsenic 1.1 0.6 0.7 0.9 0.8 
Barium 117 102 147 119 121 
Cadmium ~.0 ::>.0 2.3 ~. 7 2.3 
r:~hromium 13,300 9,200 10,600 11,300 11,100 
C:hromium, +6 2.2 1 - l.Z 1.1 1.5 --~ 
Copper 4,050 3,100 3,110 3, 730 3,500 
C:yanide. Total 0.9 ~-2 1.3 1.6 1.5 
Cyanide, Free <1.0 < 1.0 < 1.0 <1.0 < 1.0 
Iron 3,550 3,350 2,390 4,310 3,400 
Lead 49 40 46 48 46 
~11 ercury 1].5 :J.5 0.5 0.5 ~.5 
~Hekel 3,990 3,430 3,590 3,020 1,510 
PCB < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Phenol <10.0 < 10.0 < 1 o.o < 10.0 < 10.0 
Selenium < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 
Silver 1.4 1.6 1.7 1.7 1.6 
7' ~me 2,190 2,330 2,970 3,090 2,660 



TOTAL CONSTITUENT CONCENTRATIONS BY QUADRANT 
UNTREATED WASTE 

CSS1040-L83 

IMPOUNDMENT 12 

Quad. 1 Quad. 2 Quad. 3 Quad. 4 Impoundment 
Constituent (mg/kg) (mg/kg) (mg/kg) (mg/kg) Avg. (mg/kg) 

Arsenic 1.46 1.66 0.84 1.71 1.42 
Barium 160. 225. 222. 174. 195. 
Cadmium 2.2 2.3 2.4 2.5 2.4 
Chromium 15,100 16,900 16,700 13,800 15,600 
Chromium, •6 2.0 1.3 1.1 0.8 1.3 
Copper 5, 740 5, 750 5,520 5,540 5,640 
Cyanide, Total 1.2 1.2 2.2 1.2 1.4 
Cyanide, Free 1.2 0.9 0.6 0.8 0.9 
Iron 2,840 ~.340 3,680 3,520 3,220 
:,ead 76. 79. 151. 269. 144. 
\1ercury < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Nickel 6,010 6,120 5,050 5,610 5, 700 
PCB < 1.0 < \.0 < \.0 < 1.0 < 1.0 
Phenol < 10.0 < 10.0 < 10.0 < 10.0 <10.0 
Selenium < 1.0 1.3 < 1.0 < 1.0 < 1.0 
Silver :3.4 3.0 ~.6 2.8 :J.O 
Zinc 1, 750 1,830 1, 7 60 1, 770 1, 780 

ThiPOUNDMENT 113 

Quad. 1 Quad. 2 Quad. 3 Quad. 4 Impoundment 
Constituent (mg/kg) (:ng/kg) (mg/kg} (mg/l,g) Avg. (mg/kg} 

Arsenic 2.21 1.02 1.28 1. 76 1.57 
Barium 52. 58. 205. 66. 95. 
Cadmium 1.2 2.0 1.9 1.6 1.7 
,:::hromium 3,580 9, 720 9,070 3,520 9,000 
Chromium, +6 0.9 1.2 1.5 1.0 l.1 
Copper 3,450 :),940 3,980 3,160 3,630 
Cyanide, Total 3.9 2.9 u 2.2 3.4 
Cyanide, Free 1.5 \.8 :!.5 2.1 2.0 
Iron 1,050 1,230 1,580 1,110 1,260 
Lead 27. 33. 63. 24. 37. 
\lercury < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Nickel 2,590 1,150 2,921 2,460 2, 780 
PCB <1.0 < 1.0 < 1.0 < 1.0 <1.0 
Phenol < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 
Selenium <1.0 1.2 < 1.0 < 1.0 < 1.0 
Silver 1.0 1.1 \.5 0.9 1.1 
Zinc 1,150 1,180 1,290 1,180 1,200 



TOTAL CONSTITUENT CONCENTRATIONS 

UNTREATED WASTE GRAB SAMPLES 

CSS1040-H84 

IMPOUNDMENT lH 

~1-Pt. ,J5 Q2-Pt. K2 Q3-Pt. J8 Q4-Pt. L6 
Constituent (mg/kg) (mg/kg) (mg/kg) ( mg/kg) 

Arsenic 0.1 0.3 < 0.1 0.1 
Barium 101 135 324 125 
r::admium 0.8 0.8 0.8 1.1 
r::hromium 10,130 12,260 9,365 9,825 
Copper 1,860 ~.360 1,835 ~.235 
!ron 1, 730 1,535 2,075 1,835 
Lead n 3G 0' ,)J 39 
'.1ercury 0.8 0.5 0.1 < 0.1 
:!ickel 8,945 ~.945 7,540 •• 890 
Selenium < 1.0 <1.0 < 1.0 < 1.0 
Silver 1.2 2.5 '2.0 1.8 
Zinc 3,985 ~.580 5,315 ~.525 



TOTAL CONSTITUENT CONCENTRATIONS 

UNTREATED WASTE GRAB SAMPLES 

CSS1040-L83 

IMPOUNDMENT lt2 

Point D1 Point B3 Point .\8 Point D8 
Constituent (mg/kg) ( :ng /kg) (mg/kg) ( mg/kg) 

Arsenic o. 76 2.15 1.16 2.44 
3arium 260. ~6. 178. 172. 
r::admium 2.3 1.3 2.2 1.9 
8hromium 13,400 3,530 14,000 14,900 
Copper 4,350 1,830 ~' 780 5,830 
Iron 4,480 530 3,160 3,210 
Lead 82. 15. 67. 30. 
'.1 ercury < 0.1 < 0.1 <0.1 <0.1 
Nickel 8, 740 1,600 5,690 6,300 
Selenium 1.0 <1.0 < l.O < 1.0 
Silver ~.5 0.8 1.7 l.9 
Zinc 2,340 340 1,930 1,980 

IMPOUNDMENT #3 

Point G3 Point E4 Point F9 Point '{9 
Constituent (m<T/k") '? 2 

tm"l'·"') \' '? '"a ( mg tkg) (mg/~g) 

Arsenic 0.9 < 0.2 0.3 < 0.2 
Barium 59. 166. 35e 24. 
Cadmium l.3 l.3 1.4 1.1 
C:hromium 3,060 10,150 10,070 9,510 
Copper 3,630 4,150 3,470 3,440 
Iron 1,190 1,540 1,960 1,360 
Lead 26. 72. 58. :J 6. 
\lercury <0.1 < 0.1 < 0.1 < 0.1 
'·!ickel ~.550 2,600 ~.340 2,140 
Selenium 0.6 0.5 0.6 n.8 
Silver ·~.3 2.0 1.3 l.2 
Zinc 1,240 1.330 1,210 1,150 



TOTAL CONSTITUENT CONCENTRATIONS 

UNTREATED WASTE GRAB SAMPLES 

FRESH DISCHARGE MATERIAL COMPOSITES 

CSS1040-H84 

IMPOUNDMENT #1 

Stream Surface Samples Core Samples 
Constituent ' I ) \:ng;.<g (mg/kg) (mg/kg) 

Arsenic 0.3 < 0.1 < 0.1 
Barium 39 572 268 
Cadmium 1.1 1.9 1.9 
Chromium -l,220 12,300 20,750 
Copper -ljO 2,180 2,440 
Iron 055 2,600 2,160 
~ead 35 51 .\6 
',1ercury 0.9 1.0 0.7 
Nickel 485 .!,850 4,860 
Selenium < 1.0 < 1.0 < 1.0 
Silver 1.7 2.9 2.2 
7' 
'"me 3.260 6,800 3,200 



D. Non-\~etaliic Constituents - Untreated Waste 

Total organic carbon was determined for the untreated waste with an 0! 

Corporation \1odel 524D Carbon Analyzer using the U.S. EPA-specified 

Combustion or Oxidation '1ethod. Oil and grease content of the untreated 

waste was determined using the U.S. EPA-specified Gravimetric, Separatory 

Funnel Extraction for Total ~ecoverable Oil and Grease. The polychlorinated 

biphenyl (PCB) concentration within the untreated waste was determined using 

:11ethod 8080 as specified in the U.S. EPA "Test :'vlethods for Evaluating Solid 

Waste", 2nd edition. 

IMPOUNDMENT ill 

cconstituent 
Within Untreated Quad. 1 Quad. 2 Quad. 0 Quad. ~ Impoundment ., 
'Vaste Sample ( mg/ll (mg/1) (mg/l) (rng/1) :\ V" • (mg;;!l 

Total 0rganic 1;,600 15,600 13,800 13,300 14,600 
Carbon 

Oil and Grease 13,100 13,400 13,200 c3,-too 18,300 

Polychlorinated <1 <1 <1 <1 < 1 
Biphenyls 

IMPOUNDMENT i2 

C:onstituent 
Within Untreated Quad. 1 Quad. 

,, 
Quad. 3 Quad. .j Impoundment 

(.V aste Sa mole (mg/1) (mg/U (mg/1) (mg!ll _\vo-. (mo-/]) 

Total Organic 15,300 13,100 15,000 13,200 14,100 
Caroon 

Oil and Grease 10,300 6,100 10,400 7,200 3,500 

Polychlorinated <1 <1 <1 < 1 <1 
Biphenyls 



IMPOUNDMENT if3 

Constituent 
Within Untreated Quad. 1 Quad. 2 Quad. 3 Quad. 4 Impoundment 
Waste Sam ole (mg/1) (mg/1) (mg/1) (mg/1) _-\vg. (mg/t) 

Total Organic 12,000 7, 700 12,100 7,500 9,000 
Carbon 

Oil and Grease lQ,500 9,400 9,800 8,600 9,600 

Polychlorinated <1 <1 <1 <1 <1 
Biphenyls 



E. Chemical and Physical Characteristics of Untreated Waste 

The characteristics of ignitability, corrosivity, and reactivity were 

determined for the untreated waste using the methods noted below, which are 

specified in the U.S. EPA "Test Methods for Evaluating Solid Waste", 2nd edition. 

Constituent '.1ethod 

lgnitability 1010 

Corrosivity 1110 and 9040 

Reactivity 9010 and 9030 

Results oi these determinations are listed below. Also noted are results 

oi pri and percent solids at 1osoc determinations. 

IMPOUNDMENT #1 

Parameter ':)uadrant 1 -:)uadrant 0 ljuadrant 3 Quadrant • _\ verage " 
lgnitability ~one* ~one* ~one• ~one* :ione* 

(1160F) (1280F) (1240F) (1360F) i1260F) 

Corrosivity 0.54 0.13 1.00 0.16 •J. ~6 
to Steel (mm/yr) 

Reactivity** 
(:15 sulfide) 

<2.0mg/kg <2.0mg/kg <2.0mg/l<g <2.0mg/kg <2.0mg/1<g 

10.1 10.1 10.6 10.1 10.2 

Solids (10S0C) 33.3% 

*The sample did not i~nite. The flame was extinguished at the temperature 
noted in parentheses. N ater vapor may have been responsible for extinguishing 
the tlame. 

**The sample is not reactive in the presence of air or water. 



IMPOUNDMENT 112 

Parameter Quadrant 1 Quadrant 2 Quadrant 3 Quadrant 4 Average 

lgnitability None• None* None* None* None• 
(1 78°F) (1680F) (18 2°F) (1880F) (179°F) 

Corrosivity None None None None None 
to Steel 

!leacti vity** <2.0mg/kg <2.0mg/kg < 2.0mg/kg < 2.0mg!kg < 2.0mg/kg 
(as sulfide) 

pH 3.0 7.9 8.7 8.2 8.2 

Solids (105°C) 26.6% 

IMPOUNDMENT 113 

Parameter ·~uadrant 1 Quadrant 2 Quadrant 3 Quadrant 4 _\ verage 

lgnitability None• None* None* None* None* 
(1820F) (1 74°F) (1960F) (1880F) (1850F) 

Corrosivity None None None None None 
to Steel 

~eactivity** <2.0mg/kg 3.3mg/kg 2. 7mg/l<g 7.3mg/kg 4.3mg/kg 
(as sulfide) 

[JH 11.0 10.7 11.4 11.1 11.1 

Solids (l050C) 15.5% 

*The sample did not i;nite. The flame was extinguished at t!'le temperature 
noted in parentheses. 'Vater vapor may have been responsible for extinguishing 
the tlame. 

**The sample is not reactive in the presence of air or water. 



F. Hexavalent 8hromium - Untreated Waste and r:HE~FIX~ Product 

Hexavalent chromium levels within the untreated waste from the 

impoundments were determined using the alkaline digest :Yiethod 3060 as specified 

in the U.S. EPA "Test ~ethods for Evaluating Solid Waste", 2nd edition. 

Duplicate samples of each quadrant composite were treated by the 

CHE:v!FIX ® process at appropriate reagent levels. The resulting products were 

subjected to the Extraction Procedure for Toxicity (EP) as specified in the U.S. 

EPA "Identification and Listing of Hazardous Waste", Federal Register, :v!ay 19, 

1980. The resulting EP extract was analyzed for hexavalent chromium. Average 

results are reported below. 

Hexavalent 
Chromium 
,\nalysis 

Total, 
C'ntreated 
Waste 

Quad. l 
( mg /1) 

·~.2 

Extractable, 0.05 
C HE:v! FIX"' 
Product 

Hexavalent 
Chromium 
Analysis 

Total. 
Untreated 
'V aste 

::)uad. 1 
(mg/1) 

~.0 

Extractable. 0.23 
CllE:v!FJX® 
Product 

IMPOUNDMENT #l 

Quad. 2 
( mg/1) 

0.06 

~uad. 3 
( mg!l) 

1.2 

0.06 

IMPOUNDMENT #2 

Quad. 2 
(mg/l) 

1.3 

0.21 

Quad. 3 
(m;;/l) 

1.1 

0.12 

Quad. ~ 

( mg/1) 

1.1 

0.10 

Quad. 4 
(m"'/1) 

0.8 

0.29 

Impoundment 
Avg. (mg/l) 

\.5 

0.07 

Impoundment 
_-\vg. (mg;l) 

1.3 

0.21 



IMPOUNDMENT Jl3 

Hexavalent 
Chromium 
Analysis 

Total, 
Untreated 
Waste 

Extractable, 
CIIEYIFIX"' 
Product 

Quad. 1 
(mg/l) 

0.9 

0.03 

Quad. 2 
(mg/1) 

1.2 

0.02 

Quad. 3 
(mg/l) 

1.5 

0.04 

Quad. 4 
(mgfl) 

1.0 

0.02 

Impoundment 
Avg. (mg!l) 

1.1 

0.03 

Variation in hexavalent chromium concentrations within each impoundment 

is minimal. No observed variation is sufficient to prohibit laboratory simulation 

of field treatment success. CHEVIFIX ® processing includes thorough mixing of 

the surface impoundment ?rior to reagent addition. Therefore, the average 

hexavalent chromium values for each impoundment accurately describe the 

character of the waste and of the C l!E:\1FIX"' product. The chemical reactions 

which occur during the CI1EMFIX"' process preferentially react with trivalent 

rather than hexavalent chromium. However, sufficient reagent levels J.re 

employed to chemically stabilize all forms of chromium present in the waste. 

CTI also has the capability to pretreat for hexavalent chromium reduction if 

necessary. However, there is not sufficient hexavalent chromium present in 

the waste to warrant pretreatment. 



G. Cyanide - Untreated Waste and CHEMF!X® Product 

Total and free cyanide levels within the untreated waste from the 

impoundments were determined using Method 9010 as specified in the U.S. EPA 

''Test :11ethods for Evaluating Solid Waste", 2nd edition. 

For the impoundment, duplicate samples of each quadrant composite were 

treated by the CitEMFIX ® process at appropriate reagent levels. The resulting 

products were subjected to a variation of the Extraction Procedure for Toxicity 

(EP) as specified in the U.S. EPA "Identification and Listing of Hazardous 

~Vaste", Federal Register, :.1ay 19, 1980. The variation consists of replacing 

acetic acid solution with distilled water. The resulting distilled water extracts 

were analyzed for extractable cyanide. .l.verage results are reported below. 

Cyanide Analysis 
Quad. 1 

(mg/1) 

Total, Untreated 0.9 
r~'V aste 

Free, Untreated < 1.0 
Waste 

I:xtractable, 0.018 
Cll£'.1FIX"' Product 

Quad. 1 
Cvanide ,\nalysis ( mg;!) 

Total, Untreated 1.2 
'.V aste 

Free, Untreated 1.2 
Waste 

Extractable, 0.017 
CHEMFIX"" Product 

I~POUNDMENT 111 

Quad. 2 
(mg/1) 

2.2 

<1.0 

0.014 

Quad. 3 
( mg/1) 

1.3 

< 1.0 

0.018 

IMPOUNDMENT 12 

Quad. 2 Quad. 3 
(mg/1) (mg/1) 

1.2 2.2 

0.9 0.6 

0.012 0.025 

Quad. ~ Impoundment 
( mg/1) Avg. (:ng/1) 

1.6 

< 1.0 < 1.0 

0.013 0.016 

Quad. ~ Impoundment 
(mg;l) .\vg. (mgJ!) 

1.2 1.4 

0.8 0.9 

0.030 0.021 



IMPOUNDMENT #3 

Quad. 1 Quad. 2 Quad. 3 Quad. 4 Impoundment 
Cyanide Analysis (mg/1) (mg/1) (mg/l) (mg/l) Avg. (:ng!l) 

Total, Untreated 3.9 2.9 4.7 2.2 3.4 
Waste 

Free, Untreated 1.5 1.8 2.5 2.1 2.0 
Waste 

Extractable, 0.070 0.070 0.120 0.070 0.083 
CHE:.iFIX"' Product 

Variation in cyanide concentrations within each impoundment is minimal. 

No observed variation is sufficient to prohibit laboratory simulation of field 

treatment success. SHE:I1FIX ® processing includes thorough mixing of the 

surface impoundment prior to reagent addition. Therefore, the average cyanide 

values for each impoundment accurately describe the character of the waste 

and of the CHE:.lFJX® product. CTI has the capability to pretreat for cyanide 

if necessary. "lowever, there is not sufficient extractable cyanide present in 

the CHE:v!FIX"' f)roduct to warrant pretreatment. 



H. Extraction Procedure Results CHEMFIX ® Product 

For each impoundment, duplicate samples of each quadrant composite were 

treated by the CHE:v!FIX ® process at appropriate reagent levels. The resulting 

products were subjected to the Extraction Procedure for Toxicity (EP) as 

specified in the U. S. EPA "Identification and Listing of Hazardous Waste", 

Federal Register, \1ay 19, 1980. The resulting EP extracts were analyzed for 

arsenic, barium, cadmium, chromium, lead, mercury, nickel, selenium, and silver. 

For the CHEMFIX ® product extractions, all constituent concentrations 

were well within maximum allowable levels as specified by the EPA. Further, 

all constituents were within lG times drinking water standards. Results are 

listed below: 

Constituent 'Vithin 
Cl!Ec.1FIX <> Product Quad. l 
EP Extract ( mg;l) 

Arsenic < 0.005 

Llarium 0.352 

Cadmium 0.028 

Shromium 0.344 

Lead 0.36 

:Vlercury 0.006 

"lickel 0.510 

Selenium 0.001 

Silver 0.030 

IMPOUNDMENT #1 

Quad. 2 
(mg/D 

< 0.005 

0.275 

0.024 

0.355 

0.38 

0.006 

0.478 

~.002 

0.031 

Quad. 3 
(mg/D 

0.006 

0.509 

0.023 

0.4Ci6 

0.35 

0.005 

0.388 

0.003 

0.029 

Quad. 4 
(mg/1) 

< 0.005 

0.489 

0.026 

0.4 70 

0.38 

0.003 

0.498 

0.002 

0.032 

Impoundment 
Avg. (m"/l) 

< 0.005 

0.406 

0.025 

0.406 

0.37 

0.005 

0.469 

0.002 

0.031 



IMPOUNDMENT 112 

Constituent Within 
CHE~FIX 11 Product Quad. 1 Quad. 2 Quad. 3 Quad. 4 Impoundment 
EP Extract (mg/1) (mg/l) (mg/ll (mg/l) Avg. (mg/1) 

Arsenic 0.002 0.005 0.001 0.001 0.002 

Barium 0.485 0.374 0.216 0.523 0.399 

Cadmium 0.024 0.019 0.019 0.017 0.019 

Chromium 0.540 0.479 0.397 0.333 0.437 

Lead 0.34 0.35 0.34 0.33 0.34 

\lercury <0.001 < 0.001 < 0.001 < 0.001 <0.001 

~Hekel 0.377 0.454 0.313 0.352 0.364 

Selenium <0.001 0.006 <0.001 0.002 0.002 

Silver 0.033 0.035 0.034 0.034 0.034 

IMPOUNDMENT 113 

Constituent \Vi thin 
CHE\!FIX ® Product Quad. 1 Quad. ~ Quad. 3 Quad. 4 Impoundment 
EP Extract (mg/1) (mg!l) (mo-ll) (m,s/D _\ vg. (mg/1) 

Arsenic 0.001 0.001 0.001 0.001 0.001 

Barium 0.507 0.385 0.495 0.381 0.442 

Cadmium 0.046 0.042 0.045 0.042 0.043 

Chromium 0.409 0.392 0.439 0. 767 0.501 

Lead 0.38 0.37 0.3~ 0.40 0.33 

\lercury <0.001 < 0.001 < 0.001 < 0.001 <0.001 

:-Hekel 0.336 0.361 0.238 0.382 0.341 

Selenium 0.001 0.001 0.001 0.001 0.001 

Silver 0.035 0.035 0.037 0.038 0.036 



I. \1ultiple Extraction Procedure Results - CHEMFIX ® Product 

Half-pond composites of CHEMFIX® product were subjected to the U.S. 

EPA-specified ~1ultiple Extraction Procedure (MEP). For the MEP, a 100 gram 

sample of CHEMFIX ® product ground to 100 mesh was subjected to the EP. 

After filtration, the resulting residue was agitated in the same extractor system 

as was used for the EP in 20 times its weight of a synthetic acid rain solution. 

The solution consists of a 60/40 weight percent mixture of sulfuric and nitric 

acids in distilled deionized water at pH 3.0 + 0.2. The extraction continued 

24 hours (~1EP 1). After filtration of the MEP 1, the extraction was performed 

upon the residue through eight (8) sequential replications (\1EP 2 through 9). 

Extract metal concentrations are reported on the following page. Constituent 

concentrations in all extracts were well within maximum allowable levels. The 

constituent concentrations decreased with each subsequent extraction, indicating 

the constituents were permanently bound within the product matrix. Therefore, 

the product matrix retained its chemical and physical integrity throughout the 

test. 



CHEMFIX 8 PRODUCT 

MULTIPLE EXTRACTION PROCEDURE 

CSS1040-H84 

IMPOUNDMENTil 

HALF-POND COMPOSITE: QUADRANTS 1 AND 2 

Constituent EP \1EP 1 ':1 EP 2 \IEP 3 vlEP 4 ~.lEP 5 ':1 EP 6 '1EP 7 \1EP 8 \IEP 9 

Arsenic < 0.005 0.026 0.022 0.014 < 0.005 0.006 < 0.005 < 0.005 < 0.005 < 0.005 
Barium 0.67 < 0.05 < 0.05 < 0.05 <0.05 < 0.05 <0.05 < 0.05 <0.05 < 0.05 
Cadmium 0.040 0.005 0.004 0.005 0.002 0.002 0.005 0.003 0.002 < 0.001 
Chromium 0.395 0.142 0.077 0.050 0.060 0.067 0.055 0.048 0.038 0.027 
Lead 0.43 0.10 0.09 0.10 0.07 0.06 0.09 0.07 0.05 0.05 
Ylercury 0.003 0.001 0.002 0.001 < 0.001 < 0.001 <0.001 <0.001 < 0.001 < 0.001 
Nickel 0.466 0.115 0.053 0.049 0.029 0.020 0.014 0.026 0.022 0.015 
Selenium 0.004 0.002 0.002 0.003 < 0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002 
Silver 0.033 0.001 0.001 0.001 < 0.001 0.002 0.003 0.002 0.002 0.001 

HALF-POND COMPOSITE: QUADRANTS 3 AND 4 

Constituent EP \1EP 1 ':1 EP 2 :vi EP 3 \1EP 4 YIEP 5 '.!EP 6 '.IEP 7 '.IEP 8 \IEP 9 

.\rsenic 0.019 0.028 0.018 0.017 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Barium 0.44 0.09 < 0.05 < 0.05 <0.05 0.07 0.05 <0.05 0.07 < 0.05 
Cadmium 0.031 0.006 0.003 0.002 0.003 0.003 0.004 0.005 0.005 0.004 
8hromium 0.419 O.U5 0.073 0.046 0.048 0.029 0.046 0.024 0.026 0.025 
Lead 0.42 0.11 0.08 0.10 0.08 0.09 0.07 0.03 0.02 0.01 
\lercury 0.003 < 0.001 0.001 0.002 < 0.001 < 0.001 <0.001 <0.001 0.002 < 0.001 
Nickel 0.473 0.125 0.060 0.044 0.041 0.031 0.039 0.034 0.044 0.021 
Selenium 0.002 0.002 0.003 0.003 < 0.002 < 0.002 < 0.002 <0.002 < 0.002 <0.002 
Silver 0.036 0.003 0.001 0.002 < 0.001 0.004 0.002 0.004 0.003 0.001 

Concentrations of constituents in above extracts are reported in mg/1 



CHEMFIX• PRODUCT 

MULTIPLE EXTRACTION PROCEDURE 

CSS1040-L83 

IMPOUNDMENT lt2 

HALF-POND COMPOSITE: QUADRANTS 1 AND 2 

Constituent EP MEP 1 \'IEP 2 '!IEP 3 '!IEP 4 'I!EP 5 'I!EP 6 'I!EP 7 \1EP 8 ',1EP 9 

Arsenic 0.002 0.002 0.004 0.002 0.002 0.003 0.002 0.001 0.001 0.001 
Barium o. 705 0.055 3.076 0.050 0.045 0.057 0.055 0.038 0.049 0.036 
Cadmium 0.044 0.010 0.010 0.003 0.004 0.003 0.002 < 0.001 < 0.001 < 0.001 
Chromium 1.263 0.434 0.370 0.256 0.195 0.156 0.100 0.077 0.070 0.067 
Lead 0.35 0.06 0.07 0.04 0.05 0.05 0.05 0.02 0.02 0.01 
\1ercury 0.003 < 0.001 0.001 0.002 <0.001 < 0.001 < 0.001 < 0.001 <0.001 <0.001 
Nickel 4.536 0.625 0.370 0.240 0.157 0.121 0.057 0.052 0.047 0.038 
Selenium 0.002 0.001 0.002 0.002 0.002 0.002 0.001 0.001 < 0.001 <0.001 
Silver 0.032 0.006 0.001 0.001 0.001 < 0.001 < 0.001 0.002 0.001 <0.001 

HALF-POND COMPOSITE: QUADRANTS 3 AND 4 

Constituent EP :.1EP l ".1EP ~ '1EP 3 '11 EP 4 'I!EP 5 '•1EP 6 :IIEP 7 '.1EP 8 ',JEP 9 

Arsenic 0.007 0.003 0.003 0.003 0.002 0.002 0.001 0.001 0.002 0.002 
Barium 0.5 75 < 0.010 < 0.010 0.035 0.047 0.053 0.046 0.045 0.032 0.027 
Cadmium 0.036 0.008 0.011 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
Chromium 1.494 0.541 0.445 0.313 0.225 0.17 4 0.110 0.084 0.063 0.053 
Lead 0.28 0.04 0.01 0.06 0.10 0.06 0.05 0.02 < 0.01 < 0.01 
\1ercury 0.006 0.001 0.001 0.001 <0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001 
Nickel 3. 708 0.543 0.312 0.223 0.153 0.090 ').061 0.040 0.032 0.030 
Selenium 0.001 0.001 0.003 0.002 0.002 0.002 0.002 0.001 0,001 < 0.001 
Silver 0.035 0.004 0.002 < 0.001 0.002 < 0.001 0.004 < 0.001 0.002 <0.001 

• 

·:::oncentrations of constituents in above extracts are reported in mg/1 



CHEMFIXe PRODUCT 

MULTIPLE EXTRACTION PROCEDURE 

CSS1040-L83 

IMPOUNDMENT 13 

HALF-POND COMPOSITE: QUADRANTS 1 AND 2 

Constituent EP MEP 1 \lEP 2 '.1 EP 3 '1\ EP 4 \1EP 5 'II EP 6 \1EP 7 \lEP 8 \IEP 9 

Arsenic 0.003 0.003 0.002 0.003 0.002 0.002 0.004 0.003 0.003 0.002 
Barium 0.406 0.012 0.107 0.058 0.062 0.028 0.038 0.051 0.042 0.036 
Cadmium 0.036 0.011 0.004 0.003 < 0.001 0.002 0.003 0.002 0.002 <0.001 
Chromium 0.314 0.166 0.014 0.078 0.055 0.050 0.038 0.023 0.023 0.018 
Lead 0.35 0.06 0.03 0.05 0.09 0.05 0.07 0.05 < 0.01 < 0.01 
'.1ercury 0.003 0.002 0.002 < 0.001 < 0.001 <0.001 < 0.001 <0.001 < 0.001 <0.001 
Nickel 0.419 0.115 0.065 0.037 0.027 0.023 0.019 0.015 0.010 0.003 
Selenium 0.003 0.002 0.003 0.002 0.005 0.002 <0.001 0.001 0.002 0.001 
Silver 0.036 0.004 0.004 0.002 0.002 0.002 0.003 0.002 0.002 0.001 

HALF-POND COMPOSITE: QUADRANTS 3 AND 4 

Constituent EP :\1 EP 1 :.1 EP 2 MEP 3 \1EP 4 \1EP 5 MEP 6 '.IEP 7 .\1EP 8 '.1 EP 9 

Arsenic 0.002 < 0.001 < 0.001 0.004 0.003 0.002 0.003 0.004 0.004 0.003 
Barium 0.361 0.095 0.029 0.105 0.090 0.072 0.033 0.040 0.032 0.022 
Cadmium 0.044 0.009 0.008 0.005 0.003 < 0.001 0.006 < 0.001 <0.001 < 0.001 
Chromium 0.336 0.175 0.134 0.079 0.060 0.057 0.035 0.018 0.015 0.012 
Lead 0.35 0.09 0.07 0.10 0.04 0.05 0.04 0.04 0.03 0.02 
'lercury <0.001 0.001 <0.001 <0.001 0.002 < 0.001 <0.001 <0.001 <0.001 <0.001 
Nickel 0.354 0.095 0.055 0.041 0.034 0.029 0.012 0.018 0.013 0.011 
Selenium 0.001 0.008 0.003 0.002 0.002 0.002 0.001 0.002 0.001 < 0.001 
Silver 0.030 0.001 <0.001 < 0.001 0.001 0.001 0.002 0.002 0.001 0.001 

Concentrations of constituents in above extracts are reported in mg/1 



J. Chemical and Physical Characteristics - CHEMFIX ® Product 

For each impoundment, equal amounts of the four (4) quadrant composites 

were mixed to obtain total-pond composites. Total-pond composites represent 

the configuration an impoundment will have following agitation to obtain a 

uniform mixture prior to CHEMFIX® processing. Each total-pond composite of 

the CHEMFIX ® product was tested to determine its permeability, unconfined 

compressive strength (UCS), total alkalinity, and cation exchange capacity (CEC). 

Total alkalinity and CEC were determined using methods described in the U.S. 

Department of Agriculture Handbook #60. UCS and permeability determination 

methods are specified in AST'VI-D2166 and AST~t-D2434, respectively. Results 

of the determinations indicate that CHE:\1FIX ® product has a high structural 

integrity and that it retains its integrity under water. The extremely low 

permeability of the product indicates little or no leachate would be produced 

under actual field conditions. ')ue to its reserve alkalinity and high CEC, the 

product also has the ability to capture metals and neutralize acids which may 

come in contact with it. The results are tabulated below along with CHEMFIX ® 

product pH determinations. 

Parameter 

Cation Exchange Capacity 
meq/100g 

Permeability (em/sec) 

Total Alkalinity 
(mg/kg as CaC03l 

Unconfined Compressive 
Strength (lbs/ft 2) 

Impound. ~1 

19 

2.7 X to-7 

192,900 

5,830 

Impound. ~2 Imoound. #3 

29 28 

1.1 X to-7 1.8 X 10-6 

17 2,900 167,960 

12,795 7,830 



Total-pond composites of CHEMFIX ® product were also subjected to 

increasing levels of pressure immediately after they were produced. During 

the procedure, the newly-produced product was placed within a Millipore pressure 

filtration unit and the gauge pressure increased until the point was reached at 

which extractable liquid flowed from the unit. The wet density of CHEMFIX ® 

product and the gauge pressure were used to determine (equation below) the 

maximum depth to which CHEMFIX ® product may be placed in a discharge 

area to insure that no extractable liquid is produced: 

'l!aximum CHEMFIX® Product Depth, feet = (Gauge ;>ressure, psig)(l44in2;rt2) 
Product Wet Denstty, lb/ft" 

For impoundments #1, #2 and #3, samples of newly-produced CHEMFIX® 

product, when subjected to increasing pressure, [Jroduced extractable liquid at 

30, 20, and 10 psig, respectively. The wet density of the product is approximately 

72 pcf. Therefore, GO feet, 19.73 feet and 39.45 feet of newly-produced 

CHEMFIX ® product from each impoundment respectively may be placed in a 

discharge area :,efore extractable liquid is produced. ,\fter ~8 hours, no 

extractable liquid is produced at pressures in excess of 100 psig. 



K. Quality Control 

The method of standard additions was used to screen for potential metal 

and cyanide interferences. No significant interferences were noted. Results 

of all evaluations are noted below: 

IMPOUNDMENT #1 - QUADRANT 1 

Constituent Spike # 1 Recovery #1 Spike #2 Recovery #2 Spike #3 Recovery #3 

Arsenic 0.002 0.002 0.005 0.006 0.010 0.013 
Barium 0.200 0.131 0.400 0.253 0.600 o. 771 
Cadmium 0.010 0.008 0.025 0.019 0.050 0.040 
Chromium, 0.150 0.124 0.300 0.239 0.600 0.477 

Total 
Chromium, 0.05 0.05 0.10 0.10 0.20 0.20 

Hexavalent 
Cyanide, 0.010 0.009 0.020 0.020 0.040 0.038 
Extractable 

Lead 0.15 0.17 0.30 0.35 0.60 0.66 
:\1 ercury .002 .001 0.005 0.003 0.010 0.006 
Nickel 0.250 0.287 0.500 0.580 1.000 1.151 
Selenium 0.001 < 0.001 0.002 0.001 0.003 0.002 
Silver 0.015 0.017 0.030 0.033 0.060 0.066 

IMPOUNDMENT 12 - QUADRANT 1 

Constituent Spike #1 Recoverv #1 " 'k ~ 2 ~p1 e " Recovery #2 Spike #3 ::tecovery !!3 

Arsenic 0.001 0.001 0.002 0.001 0.003 0.003 
Barium 0.~00 0.198 0.400 0.402 0.600 0.600 
Cadmium 0.020 0.019 0.040 0.039 0.060 0.060 
Chromium, 0.300 0.309 0.600 0.603 0.900 0.900 
Total 

Chromium, 1.0 1.0 2.0 2.0 4.0 :3.6 
Hexavalent 

Cyanide, 0.010 <0.010 0.020 0.020 0.040 0.042 
Extractable 

Lead 0.100 0.080 0.200 0.199 0.300 0.300 
:•.1ercury 0.002 < 0.001 0.004 0.002 0.006 0.006 
Selenium 0.004 <0.001 0.008 0.011 0.012 0.012 
Silver 0.014 0.014 0.028 0.027 0.042 0.042 



IMPOUNDMENT 13 - QUADRANT 1 

Constituent Spike # 1 Recovery Ill Spike #2 Recovery #2 Spike 113 Recovery #3 

Arsenic 0.001 0.002 0.002 0.003 0.003 0.003 
Barium 0.200 0.191 0.400 0.406 0.600 0.600 
Cadmium 0.020 0.022 0.040 0.044 0.060 0.060 
Chromium, 0.278 0.275 0.556 0.563 0.834 0.834 
Total 

Chromium, 1.0 0.9 2.0 1.8 4.0 3.6 
Hexavalent 

Cyanide, 0.010 <0.010 0.025 0.023 0.050 0.046 
Extractable 

Lead 0.100 0.110 0.200 0.201 0.300 0.300 
\1 ercury 0.002 < 0.001 0.004 0.005 0.006 0.006 
Selenium 0.004 <0.001 0.008 0.007 0.012 0.012 
Silver 0.014 0.012 0.028 0.030 0.043 0.043 

c\ll results are in mg/1 



:\1. Field Project guality Assurance 

1. Reagent Addition 

Optimum reagent ratio for the CHE!Vl:FIX 4» process is defined as the 

combination of reagents required to insure proper physical characteristics 

of the resulting CHEMFIX ® product. Chemical integrity of the CHEMFIX ® 

product is provided throughout a wide range of reagent ratios. This 

flexibility allows for slight fluctuation in reagent levels while still insuring 

the production of a non-hazardous material. 

Liquid reagent flow is metered and is controlled at a rate proportional 

to the flow rate of raw sludge through the process unit. Reagent addition 

is monitored and calibrated each production day to insure proper addition 

over the complete range of raw sludge processing rates. These addition 

methods fall within tolerance limits necessary to insure the production of 

a non-hazardous material. 

Prior to beginning the project, the lab will develop optimum ratios 

for the range of raw waste solids percentages to be encountered during 

processing. During processing, solids are monitored continually with any 

necessary ratio adjustments being made accordingly. 

2. Samole Collection 

Untreated waste samples will be collected once per two (2) hours of 

production time and composited for each production day. One (l) liter 

of each sample composite will be retained for archival storage. The 

samples will be obtained from the surge box of the process unit. 

CHE\1FIX ~ product samples will be collected once per hour of 

production time prior to allowing them to solidify. The samples will be 



obtained at the end of the discharge hose. A portion of each sample will 

be retained for archival storage. The remaining portion of each sample 

will be com posited for each production day. 

The CHE!'AFIX<& product produced each day will be identified within 

the discharge area by means of a transit. The boundaries and depth of 

the product will be determined and the information logged to permit each 

day's production to be relocated at a later date. 

3. Sample Analyses 

A sample of each CHEMFIX" product daily composite will be 

subjected to the U.S. EPA-specified Extraction Procedure for Toxicity (EP) 

within 24 hours of its collection. All EP extracts will be analyzed for 

arsenic, barium, cadmium, chromium, cyanide, lead, mercury, nickel, 

selenium, and silver. -\ll extractable EP extract constituents must be 

within U.S. EPA-specified maximum allowable concentrations in order for 

the CHE!'AFIX ® product to be considered non-hazardous. .-\ny waste 

material which is not rendered non-hazardous will be identified, located 

within the discharge area, and retreated or otherwise handled in an 

environmentally-acceptable manner. 

c:1E'\iFIX"' product obtained at the discharge hose is monitored for 

48 hours. Any produced material which has not solidified within that 

period, sufficiently to pass the U.S. EPA-specified Paint Filter Test, will 

require that the material produced since the occurance of unacceptable 

material be identified, located within the discharge area, and retreated 

or otherwise handled in an environmentally-acceptable manner. 



One (1) sample from every series of 20 samples submitted for analyses 

will be split in the field and submitted as a blind replicate. 

4. Personnel 

Sample collection and analyses will be performed under the direction 

of CTI's Quality Assurance Chemist, a degreed scientist with training and 

experience in hazardous materials management. 



N. Conclusions 

Based upon results of these analyses, the CHEMF!X 111 process converts an 

F006 electroplating waste from a hazardous semi-liquid sludge to a non-hazardous 

solid. The level of all constituents in the CHEMFIX e product EP extracts are 

well within the maximum limits established by the U.S. EPA, and are, in all 

cases, less than 16 times Drinking Water Standards. No interferences within 

the extracts were found to affect results. Cyanide and hexavalent chromium 

concentrations in the EP extracts are such that pretreatment prior to CHEMFIX e 

processing is not necessary. 

Chemical reactions within the CHEMFIX lSI process begin immediately upon 

reagent addition, binding the metals present in a waste within the CHE~1FIX ® 

product structure. The reactions continue over time. In addition, because 

metals are chemically bound to the CHE:\!FIX e product structure, after free 

metals are extracted from the product, no additional metal leaching may occur. 

This is illustrated by results of the ~!ultiple Extraction Procedure (:,,!EP). 

The MEP is designed to determine the long-term chemical and physical 

stability of chemically stabilized products under simulated 1,000-year acid-rain 

conditions. The concentrations of constituents in each MEP extract of the 

CHE'JFIX<S> ~roducts were well within maximum allowable U.S. EPA-determined 

levels, and continued to decrease during subsequent extractions. These results 

illustrate that CHE:.tFIX e product maintains its integrity when subjected to 

simulated severe weathering conditions. 

The high reserve alkalinity of the CHE'AFIX ® product will inhibit the 

formation of organic acids in a weathering environment. The substantial cation 

exchange capacity will continue to chemically bind any heavy metals which may 



come into contact with the CHEMFIX 8 product subsequent to processing. The 

structural strength and integrity of the CHEMFIX 8 product, as evidenced by 

its permeability and unconfined compressive strength values, insures that the 

product may be handled as a non-hazardous, stable, soil substitute. 



PERSONNEL T~<\INING PROGAAM 

Initial Hazardous Waste Training was completed 1n Februarv, 

1981. 

I 
II 

I I I 
IV 
v 

General course content included: 

Definition of Hazardous Waste 
Identification of our Hazardous Wastes 
Handling and safety precautions 
EPA labelling requirements 
Review of record keepifig requirements 

This training was given to both hourly and salaried personnel 

who would be likely to generate or move Hazardous Waste or be. required 

to handle related paperwork. Documentation of this training was kept 

1n the Personnel Dept. 

Training· was developed and conducted by R. A. Pisco, Sr. Engineer 

and Wastewater Treatment Plant Supervisor, R. A. Reinecke, Sr. 'Engineer 

Process Engineering, and J. A. Wright, Plant Safety Director. 

Followup training has been in the form of periodic safety talks 

given to effected hourly personnel by their innediate supervisors. 

Engineering and other technical personnel have attended offsite 

seminars and training related to RCAA activities. 

Future training will be included with the OSHA right-to-know 

standards and w~11 cover all employees at Fisher-Guide Elyria. 

Content of this training program is not yet available, but training 
I 

is scheduled to be complete by mid-1986. Records of training comple-

tion will be kept in Employee Personnel Records on a permanent basis. 



General Motors Corporation 

Mr. Robert H. Maynard, Director 
Ohio Environmental Protection Agency 
Post Office Box 1049 
Columbus, Ohio 43215 

Attention: Ms. Deborah L. Tegtemeyer 
OEPA-DHMM 

Dear Mr. Maynard: 

I am the Chief Financial Officer of General Motors Corporation, 
3044 West Grand Boulevard, Detroit, Michigan 48202. This letter is in 
support of the use of the financial test to demonstrate financial 
responsibility for liability coverage and closure and/or post-closure care 
as specified in Chapters 3745-55 and 3745-66 of the Administrative Code. 

The owner or operator identified above is the owner or operator 
of the following facilities for which liability coverage is being 
demonstrated through the financial test specified in Chapters 3745-55 and 
3745-66 of the Administrative Code: See Attachment OH. 

1. The owner or operator identified above owns or operates the following 
facilities for which financial assurance for closure or post-closure care 
is demonstrated through the financial test specified in Chapters 3745-55 or 
3745-66 of the Administrative Code. The current closure and/or 
post-closure cost estimates covered by the test are shown for each 
facility: See Attachments OH, A and B. 

2. The owner or operator identified above guarantees, through the 
corporate guarantee specified in Chapters 3745-55 and 3745-66 of the 
Administrative Code, the closure and post-closure care of the following 
facilities owned or operated by its subsidiaries. The current cost 
estimates for the closure or post-closure care so guaranteed are shown for 
each facility: None. 

3. The owner or operator identified above owns or operates the following 
hazardous waste management facilities for which financial assurance for 
closure or, if a disposal facility, post-closure care, is not demonstrated 
to the Director through the financial test or any other financial assurance 
mechanism specified in Chapters 3745-55 or 3745-66 of the Administrative 
Code. The current closure and/or post-closure cost estimates not covered 
by such financial assurance are shown for each facility: None. 

3706£-27 
General Motob ? . : ' ;~ .'.-;:st Grand Boulevard Detroit. Michigan 48202 



-2-

This owner or operator is required to file a Form 10-K with the 

Securities and Exchange Commission (SEC) for the latest fiscal year. 

The fiscal year of this owner or operator ends on December 31. The 

figures for the following items marked with an asterisk are derived from this 

owner's or operator's independently audited, year-end financial statements for the 

latest completed fiscal year, ended December 31, 1984. 

ALTERNATIVE I 
($ In Millions) 

1. Sum of current closure and post-closure 
cost estimates (total of all cost estimates 
listed above) 

2. Amount of annual aggregate liability 
coverage to be demonstrated 

3. Sum of lines 1 and 2 
*.4. Total liabilities (if any portion of your 

closure or post-closure cost estimates is 
included in your total liabilities, you may 
deduct that portion from this line and add 
that amount to lines 5 and 6) 

*5. Tangible net worth 
*6. Net worth 
*1. Current assets 
*8. Current liabilities 
9. Net working capital (line 7 minus line 8) 

*10. The sum of net income plus depreciation, 
depletion, and amortization 

*11. Total assets in U.S. (required only if less 
than 90% of assets are located in the U.S.) 

12. Is line 5 at least $10 million? 
13. Is line 5 at least 6 times line 31 
14. Is line 9 at least 6 times line 3? 

*15. Are at least 90% of assets located in 
the u.s.? If not complete line 16. 

16. Is line 11 at least 6 times line 3? 
17. Is line 4 divided by line 6 less than 2.0? 
18. Is line 10 divided by line 4 greater than 0.1? 
19. Is line 7 divided by line 8 greater than 1.5? 

37.0 

$ 8.0 
45.0 

$ 27,930.6 
$ 22,275.8 
$ 24,214.3 
$ 23,713.3 
$ 17,436.6 
$ 6,276.7 

$ 9,482.2 

$ 41,692.7 

YES NO 

X 
X 
X 

X 
X x 
X 

X 

I hereby certify the wording of this letter is identical to the 

wording specified in Paragraph (G) of Rule 3745-55-51 of the Administrative 

Code as such regulations were constituted on the date shown immediately 

below. 

3706£-28 

Executive Vice President 
March 15, 1985 



Deloitte 
Haskins-Sells 

General Motors Corporation: 

1114 Avenue of the Americas 

New York, New York 10036 

1212) 790-0500 
Telex 12267 

We have examined the consolidated balance sheet of General 

Motors Corporation (the "Corporation") and consolidated 

subsidiaries as of December 31, 1984, and the related 

statements of consolidated income and changes in consolidated 

financial position for the year then ended and have issued 

our opinion thereon dated February 4, 1985. Our examination 

was made in accordance with generally accepted auditing 

standards and, accordingly, included such tests of the 

accounting records and such other auditing procedures as we 

considered necessary in the circumstances. We have not 

examined any financial statements of the Corporation as of 

any date or for any period subsequent to December 31, 1984; 

accordingly, this report is based on our knowledge as of the 

date of our opinion on the 1984 financial statements and 

should be read with that understanding. 

At your request, we have performed the procedures enumerated 

below with respect to the accompanying letter from 

Mr. F. A. Smith to the Director, Ohio Environmental 

Protection Agency dated March 15, 1985. It is understood 

that this report is solely for filing with the addressee of 

the accompanying letter, and is not to be used for any other 

purpose. The procedures that we performed are summarized as 

follows: 

1. We compared the amounts included in items 6, 7, 8 and 

ll under the caption Alternative I in the letter referred 

to above with the corresponding amounts in the financial 

statements referred to in the first paragraph. 

2. We recomputed from, or reconciled to, the financial 

statements referred to in the first paragraph the 

information included in items 4, 5, 10 and 15 under 

the caption Alternative I in the letter referred to above. 

Because the procedures referred to in the preceding paragraph 

were not sufficient to constitute an examination made in 

accordance with generally accepted auditing standards, we do 

not express an opinion on any of the information or amounts 

listed under the caption Alternative I in the aforementioned 

letter. In performing the procedures referred to above, 

however, no matters came to our attention that caused us to 

believe that the information or amounts included in items 4, 

5, 6, 7, 8, 10, ll and 15 should be adjusted. 

March 15, 1985 





AMENDED 

ATTACHMENT OH 

! ' 





GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION v 
Ohio EPA 02-78-0356 

OHDD2D632QQ8 
facility EPA i.D. Number 

G!\1C BOC GROJI.P I ORQSTOWN ASSEMBI Y PLANT * 
:-lame of Fac1hty 

Warren OH 
City or Town State 

2300 HALLOCK-YOUNG RD. 
Facility Location (Street, Route No. or other specific identifier) 

LORDSTOWN TRUMBULL OH 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION LORDSTOWN PLANT 

OHQ083321 091 
Facility EPA 1.0. Number 

GMC BOC GROUP LORDSTOWN PRESSED METAL PLANT* 
Name of Facility 

WARREN OH 
City or Town State 

2369 ElI SWQRTH-BAII EY RD 
Facility Location (Street. Route No. or other specific identifier) 

LORDSTOWN TRUMBULL OH 
City or Town County State 

CURRENT CLOSURE COST ESTIMATEOF FACILITY 

*FORMERLY: GMC FISHER BODY DIVISION LORDSTOWN PLANT 

OHl 

44482 
Zip Code 

44482 
Zip Code 

s 510,800.00 

44482 
Zip Code 

44482 
Zip Code 

S6.9QO OQ 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REG!O~ v 
Ohio EPA 03-20-0221 

OHD005050273 
facility EPA I. D. Number 

GMC CENTRAL FOUNDRY DIVISION DEFIANCE PLANT 
~a me of Facility 

PO BO 70 
facility Mailing Address 1Street or P.O. BoxJ 

DEFIANCE OH 
City or Town State 

STATE ROUTE 281 EAST 
Facility Location (Street, Route :-lo. or other specific identifier) 

DEFIANCE DEFIANCE OH 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Ohio EPA 05-31-0441 
OHD004260089 
Facility EPA I.D. Number 

GMC CPC GROUP - NORWOOD PLANT* 
Name of Facility 

472 MITH RD. 
Facility Mailing Address tStreet or P.O. Bo><J 

NORWOOD OH 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

HAMILTON 
City or Town County State 

CURRE:OIT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION NORWOOD PLANT 

1"\W? 

43512 
Zip Code 

43512 
Zip Code 

s 428,500.00 

45212 
Zip Code 

Zip Code 

$ 224,900.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGIO:-l' v 
Ohio Epa 02-18-0114 

OHD086631 01 
Facility EPA I.D. Number 

GMC cpc GROUP - PARMA PLANT* 
Name of Facility 

PO BOX 6436 
Facility Mailing Address (Street or P.O. Box! 

City or Town 
OH C! EVE! AND 

State 

54QO CHEVRDI fi 801 II EVARQ 
Facility Location (Street, Route No. or other specific identifier) 

City or Town County 
CUYAHOGA OH PARMA 

State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION PARMA PLANT 
Ohio EPA 05-57-0274 

OHD060928561 
Facility EPA I. D. Number 

GMC QELCO MORAINE DIVISION - DAYTON SOUTH PLANT 
N arne of Facility 

142Q IJISCONSIN PlANT 
Factlity Mailing Address !Street or P.O. BoxJ 

OH 
State 

City or Town 
~ONTGOMERY 

ounty State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

OH1 

44101 
Zip Code 

44130 
Zip Code 

1!3,200,00 

45401 
Zip Code 

Zip Code 

s 72 500 00 



GENERAL MOTORS CORPORATION FACILITIES- U.S. EPA REGlON v 

Ohio EPA 05-57-0273 

()1 D04555 7766 
Facility EPA I. D. Number 

GMC DELCO MORAINE DIVISION - DAYTON NORTH PLANT 

:-lame of Facility 

1420 WISCONSIN BLVD. 
Facility Mailing Address \Street or P.O. Boxl 

DAYTON OH 
City or Town State 

3100 NEEDMORE RD. 
Facility Location (Street. Route No. or other specific identifier) 

DAYTON MONTGOMERY OH 

City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Ohio Epa 05-57-0407 

OHD000817585 
Facility EPA I. D. Number 

GMC DELCO PRODUCTS DIVISION - DAYTON PLANT XX 

Name of Facility 

PO BOX 1042 
Facility Mailing Address (Street or P.O. Box) 

DAYTON OH 
City or Town State 

161 9 KUNTZ RD. 
Facility Location (Street, Route No. or other specific identifier) 

City or Town 
PAYTON MONTGOMERY OH 

County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

45401 
Zip Code 

45414 
Zip Code 

l! 71 '100.00 

45401 
Zip Code 

45404 
Zip Code 

$4,400.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGlON v 

Ohio EPA 05-57-0405 

OHD004255410 
Facility EPA I.D. Number 

GMC DELCO PROD!ICTS DIYISION - KETTERING PLANTS 
:>/ ame oi Facility 

PO BOX 1042 
Facility Mailing Address !Street or P.O. BoKl 

DAYTON OH 
City or Town State 

2000 FORRER BLVD. 
Facility Location !Street. Route No. or other specific identifier) 

DAYTON MONTGOMERY OH 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Ohio EPA 05-57-0115 

OHD980569388 
Facility EPA I. D. Number 

45401 
Zip Code 

45420 
Zip Code 

!! 77! 300. 00 

GMC DETROIT DIESEL ALLISON DIVISION - MORAINE ENGINE PLANT* 
Name of Facility 

PO BOX 1291 
Facility Mailing Address !Street or P.O. Box). 

DAYTON OH 45401 
City or Town State Zip Code 

4100 SPRINGBORO PIKE 
Facility Location (Street, Route No. or other specific identifier) 

MORAINE MONTGOMERY OH 45439 
City or Town County State Zip Code 

CURRE:-IT CLOSURE COST ESTIMATE OF FACILITY $ 81 , 700.00 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION - MORAINE ENGINE PLANT 

OHS 



GENERAL MOTORS CORPORATION FACIL!TrES ·U.S. EPA REGION v 
Ohio EPA 01-25-0440 

OHD004294419 
Facility EPA I. D. Number 

GMC FISHER GUIDE DIVISION - COLUMBUS PLANT* 
:-I arne of Facility 

2000 GEORGESVILLE RD. 
Facility Mailing Address (Street or P.O. Box I 

COLUMBUS OH 
City or Town State 

-SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

FRANKLIN 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE. OF FACILITY 

*FORMERLY: GMC FISHER BODY DIVISION COLUMBUS PLANT 
Ohio EPA 02-47-0192 
OHDQ042QJ09l 
Facility EPA 1.0. Number 

GMC FISHER GUIDE DIVISION - ELYRIA PLANT* 
N arne of Facility 

PO BOX 4025 
Facility Mailing Address (Street or P.O. Box) 

ELYRIA OH 
City or Town State 

1400 LOWELL STREET 
Facility Location (Street, Route No. or other specific identifier) 

ELYRIA LORAIN OH 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

,... .. ~ 

43228 
Zip Code 

Zip Code 

S9,400.00 

44036 
Zip Code 

44036 
Zip Code 

$2,589,200.00 



GENERAL MOTORS COR PO RATION FACILITIES· U.S. EPA REGION v 

OHD045719895 
Facility EPA I. D. Number 

GMC GM WAREHOUSING & DIST. DIVISION -CLEVELAND PLANT 
:-1 ame of Facility 

6060 W. BRISTOL RD. 
Facility Mailing Address tStreet or P.O. Box) 

FLINT MI 48554 

City or Town State Zip Code 

12990 SNOW RD. 
Facility Location (Street, Route ~o. or other specific identifier) 

County 
C\JYAHOGA OH 44130 

City or Town 
PARMA State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $3,700.00 

Ohio EPA 05-57-0256 

OH0017958604 
Facility EPA 1.0. Number 

GMC HARRISON .RADIATOR DIVISION - DAYTON PLANT 
N arne of Facility 

PO BOX 824 
Facility Mailing Address (Street or P.O. Box) 

DAYTON OH 45401 

City or Town State Zip Code 

300 TAYLOR STREET 
Facility Location (Street.. Route No. or other specific identifier) 

DAYTON MONTGOMERY OH 45401 

City or Town County State Zip Code 

CURRE~T CLOSURE COST ESTIMATE OF FACILITY $32,500.00 

OH7 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA. REGION v 

Ohio EPA 05-57-0272 

OHD000817577 
Facility EPA I.D. Number 

GMC HARRISON RADIATOR DIVISION - MORAINE PLANT 
Name of Facility 

PO SOX 824 
Facility Mailing Address !Street or P.O. Boxl 

DAYTON OH 
City or Town State 

3600 DRYDEN RD. 
Facility Location (Street. Route No. or other specific identifier) 

City or Town County 
MQNTGQMERY OH MQRAINF State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

CURRENT POST-CLOSURE COST ESTIMATE ·oF FACILITY 

Ohio EPA 05-57-0317 

OHQOQ0817023 
Facility EPA I.D. Number 

GMC INLAND DIVISION - DAYTON PLANT 
Name of Facility 

PO BOX 1 24 
Facility Mailing Address (Street or P.O. Box) 

DAYTON OH 
City or Town State 

2701 HOME AVE. 
Facility Location (Street. Route No. or other specific identifier) 

DAYTON MONTGOMERY OH 
City or Town County State 

CURRE:>IT CLOSURE COST ESTIMATE OF FACILITY 

OH8 

45401 
lip Code 

44439 
lip COde 

s 48,300.00 
$147,300.00 

45401 
lip Code 

45417 
lip Code 

$ 40,800.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGlON v 
Ohio EPA 02-18-0260 

OH0097622336 
Facility EPA I.D. Number 

GMC INLAND DIVISION - EUCLID PLANT* 
:'II a me of Facility 

20001 EUCLID AVE. 
Facility Mailing Address \Street or P.O. Bo><l 

CLEVE! AND OH 
City or Town State 

SAME AS ABOYE 
Facility Location (Street. Route No. or other specific identifier) 

CUYAHOGA 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC FISHER BODY DIVISION - EUCLID PLANT 
Ohio EPA 05-57-0316 

OHD052151701 
Facility EPA I.D. Number 

GMC INLAND DIVISION - VANDALIA PLANT 
Name of Facility 

PO BOX 1224 
Facility Mailing Address (Street or P.O. Box) 

DAYTON OH 
City or Town State 

480 N. DIXIE OR. 
Facility Location (Street, Route No. or other specific identifier) 

VANDALIA MONTGOMERY OH 
City or Town County State 

CURRE~•IT CLOSURE COST ESTIMATE OF FACILITY 

OH9 

44117 
Zip Code 

Zip Code 

!! 33.100.00 

45401 
Zip Code 

45337 
Zip Code 

$ 52,600.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION v 
Ohio .EPA 03-22-0464 

OH D001880442 
Facility EPA I. D. Number 

GMC NEW DEPARTURE-HYATT BEARINGS DIVISION - SANDUSKY PLANT 
~a me of facility 

2509 HAYES AVE. 
Facility Mailing Address !Street or P.O. Box) 

SANDUSKY OH 44870 

City or Town State Zip Code 

SAME AS ABOVE 
Facility Location !Street. Route No. or other specific identifier) 

ERIE 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 
s 268,800.00 

Ohio EPA 02-78-0123 

OH0018414292 
Facility EPA I. D. Number 

GMC PACKARD ELECTRIC DIVISION - WARREN CITY PLANT 
Name of Facility 

PO BOX 431 
Facility Mailing Address (Street or P.O. Box) 

WARREN OH 44486 

City or Town State Zip Code 

408 DANA STREET 
Facility location \Street, Route No. or other specific identifier) 

WARREN TRUMBULL OH 44482 

City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 11,700.00 

OHlO 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION v 
Ohio EPA 02-78-0124 

OHD000817346 
Facility EPA I. D. Number 

GMC PACKARD ELECTRIC DIVISION - NORTH RIVER ROAD PLANTS 
:'<a me of Facility 

PO BOX 431 
Facility Mailing Address iStreet or P.O. Box) 

WARREN OH 
City~or Town State 

N. RIVER ROAD AT LARCHMONT 
Facility location (Street, Route No. or other specific identifier) 

WARREN TRUMBULL OH 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Ohio EPA 05-57-0116 

OHD041Q63074 
Facility EPA I.D. Number 

44486 
Zip Code 

44484 
Zip Code 

$ 149 '700. 00 

GMC TRUCK & BUS MANUFACTURING GROUP - MORAINE ASSEMBLY PLANT* 
Name of Facility 

PO BOX 1291 
Facility Mailing Address (Street or P.O. Box) 

~ DAYTON OH 45401 
City or Town State Zip Code 

2601 W. STROOP 
Facility Location (Street, Route No. or other specific identifier) 

DAYTON MONTGOMERY OH 45439 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 255,600.00 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION MORAINE ASSEMBLI PLANT 

,...., ', 1 





ATTACHMENT A 





GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

·Mr 0980568745 
Facility EPA I.D. Number 

GMC AC SPARK PLUG DIVISION AVERILL AVE PLANT 
N arne of Facility 

1300 N DORT HWY 
Facility Mailing Address (Street or P.O. Box) 

FliNT MI 48556 
City or Town State Zip Code 

4143 DAVISON RD 
Facility Location (Street, Route No. or other specific identifier) 

·FLINT GENESEE MI 48556 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 46,600.00 

MID005356647 
Facility EPA I.D. Number 

GMC AC SPARK PLUG DIVISION DORT HWY PLANT 
Name of Facility 

1300 N DORT HWY 
Facility Mailing Address (Street or P.O. Box) 

FLHJT MI 48556 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

FLINT GENESEE MI 48556 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 45,300.00 

Al 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

MID980568620 
Facility EPA I. D. Number 

GMC AC SPARK PLUG DIVISION ENGINEERING PLANT 
Name of Facility 

1300 N DORT HWY 
Facility Mailing Address (Street or P.O. Box) 

FLINT MI 
City or Town State 

1601 N AVERILL AVE 
Facility Location (Street, Route No. or other specific identifier) 

_ FLINT GENESEE MI . 

City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

MID980568570 
Facility EPA I.D. Number 

G~1C AC SPARK PLUG DIVISION WASTEWATER TREATMENT PLANT 
Name of Facility 

1300 N OORT HWY 
Facility Mailing Address (Street or P.O. Box) 

State 

3026 ROBERT T LONGWAY BLVD 
Facility Location (Street, Route No. or other specific identifier) 

FLINT GENESEE MI 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

A2 

48556 
Zip Code 

48556 
Zip Code 

s 6 ,300. 00 

48556 
Zip Code 

485.56 
Zip Code 

$ NA 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

MIQ005356?12 
Facility EPA I.D. Number 

GMC BOC GROUP FLINT BUICK OPERATIONS* 
NameofFacility 

902 E HAMILTON 
Facility Mailing Address (Street or P.O. Box) 

FLINT MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

GENESSEE 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

CURRENT POST-CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC BUICK MOTOR DIVISION BUILDING 85 
MIT27001 0069 

Facility EPA I.D. Number 

GMC BOC GROUP DETROIT CENTRAL PLANT 37* 
N arne of Facility 

6051 HASTINGS 
Facility Mailing Address (Street or P.O. Box) 

DETROIT MI 
City or Town State 

950 MI LHAUKEE 
Facility Location (Street, Route No. or other specific identifier) 

DETROIT HAYNE MI 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 
i 

*FORMERLY: GMC FISHER BODY DIVISION CENTRAL PLANT 37 

A3 

48550 
Zip Code 

Zip Code 

$ 1,830,200.00 

$ __ 1:..;9~8!..:, 4~00:e..:·~OO"----

48211 
Zip Code 

48211 
Zip Code 

$ 1,300.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

MID005356704 
Facility EPA 1.0. Number 

GMC BOC GROUP DETROIT CLARK AVE PLANT * 
N arne of Facility 

2860 CLARK ST 
Facility Mailing Address (Street or P.O. Box) 

DETROIT MI 48232 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

WAYNE 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC CADILLAC MOTOR CAR DIVISION CLARK PLANT 

$ 37 '900. 00 

MID908795488 
Facility EPA 1.0. Number 

GMC BOC GROUP HAMTRAMCK PLANT * 
Name of Facility 

' 
800 STEPHENSEN HWY 
Facility Mailing Address (Street or P.O. Box) 

TROY MI 
City or Town State 

2500 E GRAND BLVD 
Facility Location (Street, Route No. or other specific identifier) 

DETROIT WAYNE MI 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION PLANT 

A4 

48084 
Zip Code 

48202 
Zip Code 

$ 109,500.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

MID000718544 
Facility EPA I.D. Number 

GMC SOC GROUP LAKE ORION PLANT * 
N arne of Facility 

LAKE ORION MI 
City or Town State 

4555 GIDDINGS RD 
Facility Location (Street, Route No. or other specific identifier) 

City or Town 
OAKLAND MI . LAKE ORION 
County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION LAKE ORION PLANT 

MI D005356894 
Facility EPA I.D. Number 

GMC BOC GROUP LANSING OLDSMOBILE PLANT * 
N arne of Facility 

920 TOWNSEND ST 
Facility Mailing Address (Street or P.O. Box) 

LANSING MI 
City or Town State 

'SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

INGHAM 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC OLDSMOBILE DIVISION PLANT 1 

AS 

48035 
Zip Code 

48055 
Zip Code 

$ 109,500.00 

48921 
Zip Code 

Zip Code 

$ 36,300.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

MID980700827 
Facility EPA !.D. Number 

GMC BOC GROUP OLDSMOBILE PLANTS 2 & 3 * 
Name of Facility 

920 TOWNSEND ST 
Facility Mailing Address (Street or P.O. Box) 

LANSING MI 
City or Town State 

W SAGINAW ST 
Facility Location (Street, Route No. or other specific identifier) 

LANSING INGHAM MI 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC OLDSMOBILE DIVISION PLANTS 2 & 3 

MTD980700843 
Facility EPA I.D. Number 

GMC BOC GROUP OLDSMOBILE PLANT 5 * 
N arne of Facility 

920 TOWNSEND ST 
Facility Mailing Address (Street or P.O. Box) 

LANSING MI 
City or Town State 

LANSING EATON MI 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC OLDSMOBILE DIVISION PLANT 5 

A6 

48921 
Zip Code 

48917 
Zip Code 

$ 1,089,700.00 

48921 
Zip Code 

48917 
Zip Code 

$ 61,300.00 



GENERAL MOTORS CORPORATION FACILITIES- U.S. EPA REGION V 

MI D005356795 
Facility EPA I.D. Number 

GMC BOC GROIJP Will OW RUN PI ANT* 
Name of Facility 

2625 TYLER RD 
Facility Mailing Address (Street or P.O. Box) 

YPSILANTI MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

City or Town State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION WILLOW RUN PLANT 

MID005356951 
Facility EPA I.D. Number 

48197 
Zip Code 

Zip Code 

$ 1,206,400.00 

GMC TRUCK & BUS MANUFACTURING GROUP VAN SLYKE COMPLEX PLANTS* 
N arne of Facility 

G 3248 VAN SLYKE RP 
Facility Mailing Address (Street or P.O. Box) 

FLINT MI. 48552 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

GENESEE 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 694,200.00 
* FORMERLY: GMC CHEVROLET MOTOR DIVISION PLANT VAN SLYKE COMPLEX PLANTS 

GMC CHEVROLET MOTOR DIVISION METAL FAB PLANT 
GMC CHEVROLET MOTOR DIVISION V8 ENGINE PLANT 
GM C TRUCK & BUS MANUFACTURING GROUP ASSEMBLY PLANT 

'II 

A7 



GENERAL MOTORS CORPORATION FACILITIES- U.S. EPA REGION V 

MID041793340 
Facility EPA I.D. Number 
GMC CENTRAL FOUNDRY DIVISION SAGINAW GREY IRON & NODULAR IRON 
CASTING PI ANTS * 
Name of Facility 

2100 VERERANS MEMORIAL PARKWAY 
Facility Mailing Address (Street or P.O. Box) 

SAGINAW MI 48601 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

SAGINAW 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 35,600.00 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION SAGINAW CASTING & PARTS PLANT 
GMC CHEVROLET MOTOR DIVISION SAGINAW PARTS PLANT CLOSED 10/1/83 

MTDOD5356696 
Facility EPA I.D. Number 

GMC CENTRAL FOUNDRY DIVISION SAGINAW PLANT 
Name of Facility 

77 W CENTER ST 
Facility Mailing Address (Street or P.O. Box) 

SAGINAW MI 48605 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

SAGINAW 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 48,300.00 

A8 



GENERAL MOTORS CORPORATION FACILlTIES- U.S. EPA REGION V 

MID084571256 
Facility EPA I.D. Number 

GMC CPC GROUP ADRIAN PLANT * 
N arne of Facility 

1450 E BEECHER ST 
Facility Mailing Address (Street or P.O. Box) 

ADRIAN MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

LENA~IEE 

City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION ADRIAN PLANT 

MI 0005356688 
Facility EPA !.D. Number 

GMC CPC GROUP BAY CITY PLANT * 
Name of Facility 

100 FITZGERALD ST 
Facility Mailing Address (Street or P.O. Box) 

BAY CITY MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

BAY 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

49221 
Zip Code 

Zip Code 

$ 22,300.00 

48707 
Zip Code 

Zip Code 

$ 1 2.1 00. 00 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION BAY CITY PLANT 

A9 



GENERAL MOTORS CORPORATION FACILITIES- U.S. EPA REGION V 

MID005356654 
Facility EPA I. D. Number 

GMC CPC GROUP FLINT MFG PLANTS * 
Name of Facility 

300 N CHEVROLET AVE 
Facility Mailing Address (Street or P.O. Box) 

FLINT MI 48555 

City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

City or Town State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION FLINT MFG PLANTS 

$ 62,700.00 

MT0005356621 
Facility EPA I.D. Number 

GMC CPC GROUP LIVONIA PLANT * 
Name of Facility 

13000 ECKLES RD 
Facility Mailing Address (Street or P.O. Box) 

I TVONTA MI 48151 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

WAYNE 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 7.500.00 
' 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION LIVONIA PLANT 

A10 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

11ID005356886 
Facility EPA I.D. Number 

GMC CPC GRO!IP PONTIAC PI ANT * 
Name of Facility 

1 PONTIAC PLAZA 
Facility Mailing Address (Street or P.O. Box) 

PONTIAC MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

OAKLAND 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC PONTIAC MOTOR DIVISION PONTIAC PLANT 

MID005356910 
Facility EPA I.D. Number 

GMC CPC GROUP PONTIAC FIERO PLANT * 
Name of Facility 

900 BALDWIN AVE 
Facility Mailing Address (Street or P.O. Box) 

PONTIAC MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

OAKLAND 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC PONTIAC MOTOR DIVISION P-CAR PLANT 

All 

48053 
Zip Code 

Zip Code 

$ 30,200.00 

48055 
Zip Code 

Zip Code 

$ 20,000.00 



GENERAL MOTORS CORPORATION FACILITIES- U.S. EPA REGrON V 

MID005356803 
Facility EPA I.D. Number 

GMC DETROIT DIESEL ALLISON DIVISION REDFORD PLANT 
Name of Facility 

13400 W OUTER DRIVE 
Facility Mailing Address (Street or P.O. Box) 

DETROIT MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

WAYNE 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

MID000809905 
Facility EPA !.D. Number 

GMC DETROIT DIESEL ALLISON ROMULUS PLANT 
Name of Facility 

36880 ECORSE RD 
Facility Mailing Address (Street or P.O. Box) 

ROMULUS MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

WAYNE 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

A12 

48239 
Zip Code 

Zip Code 

$ 43,800.00 

48174 

Zip Code 

Zip Code 

$ 38 400 no 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

MID005356845 
Facility EPA I.D. Number 

GMC DELCO MORAINE SAGINAW PLANT * 
Name of Facility 

2328 E GENESEE AVE 
Facility Mailing Address (Street or P.O. Box) 

SAGINAW MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

SAGINAW 
City or Town County State 

•, 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION SAGINAW PLANT 

MID005356787 
Facility EPA I.D. Number 

GMC FISHER GUIDE DIVISION FORT ST PLANT * 
Name of Facility 

6307 W FORT ST 
Facility Mailing Address (Street or P.O. Box) 

DETROIT MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

WAYNE 
City or Town · County State 

CURRENT CLOSURE COST ESTI:\1ATE OF FACILITY 

*FORMERLY: GMC FISHER BODY DIVISION FORT ST PLANT 

Al3 

48603 
Zip Code 

Zip Code 

$ 12,100.00 

48209 
Zip Code 

Zip Code 

$ 12,500.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

MID005356860 
Facility EPA I.D. Number 

GMC FISHER GUIDE DIVISION FLINT PLANT 
Name of Facility 

1245 E COLDWATER RD 
Facility Mailing Address (Street or P.O. Box) 

FLINT MI 48559 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier-) 

City or Town State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 3,205,800.00 

*FORMERLY: GMC FISHER BODY DIVISION COLDI~ATER RD PLANT 

MI 0082220757 
Facility EPA !.D. Number 

GMC PROVING GROUND MILFORD 
Name of Facility 

HICKORY RIDGE & GM ROAD 
Facility Mailing Address (Street or P.O. Box) 

Mil FORD MI <18042 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

OAKLAND 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 17.700.00 

A14 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGlON V 

MID064169154 
Facility EPA I. D. Number 

GENERAL MOTORS TECHNICAL CENTER 
Name of Facility 

30800 MOUND RD SERVICE SECTION 
Facility Mailing Address (Street or P.O. Box) 

WARREN MI 48090 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

MACOMB 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 149,500.00 

MID003912920 
Facility EPA I.D. Number 

GMC GM WAREHOUSING & DIST DIVISION DRAYTON PLAINS PLANT 
Name of Facility 

6Q60 W BRISTOl RP 
Facility Mailing Address (Street or P.O. Box) 

FLINT MI 
City or Town State 

5260 WILLIAMS LAKE RD 
Facility Location (Street, Route No. or other specific identifier) 

PRAYTON PLAINS OAKLAND MI 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 
i 

A15 

48554 
Zip Code 

48020 
Zip Code 

$ 60,200.00 



GENERAL MOTORS CORP.ORATION FACILITIES- U.S. EPA REGION V 

MID003906773 
Facility EPA I.D. Number 

GMC WAREHOUSING & DIST DIVISION FLINT PLANT 
Name of Facility 

6060 W BRISTOL RD 
Facility Mailing Address (Street or P.O. Box) 

FLINT MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

GENESEE 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

MID00724740 
Facility EPA I. D. Number 

GMC HYDRA-MATIC DIVISION CONSTANTINE PLANT 
Name of Facility 

ONE HYDRA-MATIC DR 
Facility Mailing Address (Street or P.O. Box) 

THREE RIVERS MI 
City or Town State 

INDUSTRIAL PARK 
Facility Location (Street, Route No. or other specific identifier) 

CONSTANTINE ST JOSEPH MI 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

A16 

48554 
Zip Code 

Zip Code 

s 90.300.00 

49093 
Zip Code 

49042 
Zip Code 

$ 4,500.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGlON V 

MID000718551 
Facility EPA I.D. Number 

GMC HYDRA-MATIC DIVISION THREE RIVERS. PLANT 
Name of Facility 

ONE HYDRA-MATIC DR 
Facility Mailing Address (Street or P.O. Box) 

THREE RIVERS MI 49093 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

City or Town State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 16,400.00 

MID270012560 
Facility EPA !.D. Number 

GMC HYDRA-MATIC DIVISION YPSILANTI PLANT 
Name of Facility 

WILLOW RUN 
Facility Mailing Address (Street or P;O. Box) 

yps II ANTI MI 48197 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

WASHTENAW 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 8. 300. 00 

A17 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

MID020105565 
Facility EPA I.D. Number 

GMC NEW DEPARTURE-HYATT BEARINGS DIVISION DETROIT PLANT * 
Name of Facility 

B435 ST AUBIN 
Facility Mailing Address (Street or P.O. Box) 

DETROIT MI 48212 
City or Town State Zip Code 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

City or Town State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 24,200.00 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION DETROIT FORGE PLANT 

MID000721738 
Facility EPA I. D. Number 

GMC ROCHESTER PRODUCTS DIVISION COOPERSVILLE PLANT 
Name of Facility· 

2100 BURLINGAME 
Facility Mailing Address (Street or P.O. Box) 

GRAND RAP IDS MI 49501 
City or Town State Zip Code 

999 RANDALL 
Facility Location (Street, Route No. or other specific identifier) 

COOPERSVILLE OTTAWA MI 49404 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTLMATE OF FACILITY $ 1,300. 00 

AlB 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION V 

MID017079625 
Facility EPA I.D. Number 

GMC ROCHESTER PROPUCTS DIVISION GRANo RAPIPS PLANT 
Name of Facility 

2100 BURLINGAME 
Facility Mailing Address (Street or P.O. Box) 

GRAND RAPIDS MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

KENT 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

MID086744802 
Facility EPA I.D. Number 

GMC SAGINAW STEERING GEAR DIVISION DETROIT PLANT* 
Name of Facility 

1840 HOLBROOK 
Facility Mailing Address (Street or P.O. Box) 

DETROIT MI 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

WAYNE 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

49501 
Zip Code 

Zip Code 

', 

$ 44,900.00 

48212 
Zip Code 

Zip Code 

$ 96,200.00 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION DETROIT GEAR & AXLE PLANT 

Al 9 



GENERAL MOTORS CORPORATION FACLLITIES ·U.S. EPA REGION V 

MID005356902 
Facility EPA I.D. Number 

GMC TRUCK & BUS OPERATION PONTIAC EAST & CENTRAL PLANTS* 
Name of Facility 

660 S BLVD E 
Facility Mailing Address (Street or P.O. Box) 

PONTIAC MI 48053 
City or Town State Zip Code 

. SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

OAKLAND 
City or Town County State , Zip Code 

s 228,700.00 
CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC TRUCK AND COACH DIVISION PONTIAC EAST PLANT 

MID980458836 
Facility EPA I.D. Number 

GMC TRUCK & BUS OPERATIONS PONTIAC WEST ASSEMBLY PLANT* 
Name of Facility 

660 S BLVD E 
Facility :'If ailing Address (Street or P.O. Boxl 

PONTIAC MI 48053 
City or Town State Zip Code 

275 FRANKLIN RD 
Facility Location (Street, Route No. or other specific identifier) 

PONTIAC OAKLAND MI 48053 

City or Town County State Zip Code 

CURRENT CLOSURECOST ESTI~1ATE OF FACILITY $ 32,000.00 

*FORMERLY: GMC TRUCK AND COACH DIVISION PONTIAC EAST PLA~T 

A20 



AMENDED · 
ATTACHMENT B 





GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGlON I 

MAD019369602 
Facility EPA I.D. Number 

GMC CPC GROUP FRAMINGHAM PLANT* 
Name of Facility 

63 WESTERN AVE 
Facility Mailing Address (Street or P.O. Box) 

FRAMINGHAM MA 01701 

Cityoriown State Zip Code. 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier) 

MIDDLESEX 
Cityoriown. County State , Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION FRAMINGHAM PLANT 

CTD018625632 ' 
Facility EPA I.D. Number 

s 19,600.00 

GMC NEW DEPARTURE-HYATT BEARINGS DIVISION BRISTOL PLANT 
Name of Facility 

780 JAMES P. CASEY RO 
Facility Mailing Address (Street or P.O. Box) 

BRISTOL CT 06010 
Cityoriown State Zip Code 

SAME AS ABOVE 
Facil1ty Location (Street, Route No. or other specific identifier) 

HARTFORD 
City or Town County, State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILiTY $ 805,000.00 



l 

GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGlO:--.r II 

NYD012871489 
Facility EPA !.D. :'lumber 

GMC CENTRAL FOUNDRY DIVISION MASSENA PLANT 
:'1 a me of Facility 

PO BOX 460 
Facility Mailing Address !Street or P.O. Box I 

MASSENA NY 
City or Town State 

ROOSEVELTOWN HWY 
Facility Location \Street. Route :'lo. or other specific identifier) 

MASSENA ST. LAWRENCE NY 

City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACIUTY 

' NJD002186690 
Facility EPA I.D. Number 

GMC CPC GROUP LINDEN PLANT* 
:-1 ame of Facility 

1016 'II EDGAR RD 
Facility Mailing Address !Street or P.O. Boxl 

LINDEN NJ 
City or Town State 

SAME AS ABOVE 
Facility Location \Street. Route :-lo. or other specific identifier) 

City or Town 
UNION 

County 
! 

State 

CURRENT CLOSURE COST ESTI~IATE OF FACILITY 

*FORMERLY: Gf4C GM ASSEMBLY DIVISION LINDEN PLANT 

13662 
Zip Code 

13662 
Zip Code 

s 17,000.00 

07036 
Zip Code 

Zip Code 

$ 18 l 00.00 



I 

I 

GENE.RAL MOTORS CORPORATION FACILiTIES· L'.S. EPA REGION !I 

NYD002026565 
Facility EPA !.D. Number 

GMC CPC GROUP TARRYTOWN PLANT* 
:If a me of Facility 

BEEKMAN AVE 
Facility Mailing AddresslStreet or P.O. Boxl 

NORTH TARRYTOWN NY 
City or Town State 

SAME AS ABOVE 
Facility Location lStreet. Route :'lo. or other specific identifier) 

WESTCHESTER 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION TARRYTOWN PLANT 

NYD002127157 
·Facility EPA.I.D. Number 

GMC CPC GROUP TONAWANDA PLANTS* 
:If a me of Facility 

. PO BOX 21 
Facility :'!tailing Address lStreet or P.O. Boxl 

BUFFALO NY 
City or Town State 

RIVER RD 
Facility Location (Street. Route :'lo. or other specific identifier) 

TONAWANDA ERIE NV 
City or Town County, State 

CURRENT CLOSURE COST ESTI:'YIATE OF FACILITY 

l 0591 
Zip Code 

·Zip Code 

$ 18,100,00 

14240 
Zip Code 

14'240 
Zip Code 

s 57,900.00 

*FORMERLY: GMC CENTRAL FOUNDRY DIVISION TONAWANDA CASTING PLANT 
GMC CHEVROLET DIVISIO~ TONAWANDA ENGINE PLANT . 
GMC CHEVROLET DIVISION TONAWANDA FORGE PLANT 



GENERAL :-.tOTORS CORPORATlON FACILITIES· L'.S. EPA REGl0:'-1 !I 

NY0002215226 
Facility EPA !.D. Number 

GMC DELCO PRODUCTS DIVISION ROCHESTER PLANT 
:-.1 a me of Facility 

PO BOX 230 
Facility Mailing Address (Street or P.O. Box) 

NY 
City or own State 

1555 LYELL AVE 
Facility Location (Street, Route No. or other specific identifier) 

ROCHESTER MONROE NY 
City or Town County State 

CURRENT CLQSURE COST ESTIMATE OF FACILITY 

NJD068699107 
Facility EPA [.D. Number 

GMC DELCO-REMY DIVISION NEW BRUNSWICK PLANT 
Name of Facility 

PO BOX 911 
Facility Mailing Address I Street or P.O. Box) 

NEW BRUNSWICK NJ 
City Ol" Town State 

186 JERSEY AVE 
Facility Location (Street, Route No. or other specific identifier) 

NEW BRUNSWICK MIDDLESEX NJ 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OFF ACILITY 

14601 
Zip Code 

14606 
·Zip Code 

$ 19,900.00 

08903 
Zip Code 

08903 
Zip Code 

s 901 ,400. 00 



GENERAL.:'tlO'TORSCORPORAT!ON FAC!UT!ES· C.S. EP.-\ REG!0:-1 !I 

NYD002239440 
Facility EPA J.D. Number 

GMC FISHER GUIDE DIVISION SYRACUSE PLANT* 
Name of Facility 

PO BOX 4869 
Facility Mailing Address (Street or P.O. Box! 

SYRACUSE NY 
City or Town State 

1000 TOWN LINE RD 
Facility Location (Street, Route No. or other specific identifier) 

SYRACUSE ONONDAGA NY 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC FISHER BODY DIVISION SYRACUSE PLANT 

NJD002353951 .. · 
Facility EPA I. II. Number 

GMC FISHE~ GUIDE DIVISION TRENTON PLANT* 
Name of Facility 

PO BOX 9019 
Facility Mailing Address (Street or P.O. Box) 

TRENTON NJ 
City or Town State 

1445 PARKWAY AVE 
Facility Location (Street, Route No. or other specific identifier) 

TRENTON MERCER NJ 
City or Town County State 

CURRENT CLOSURE COST ESTI:'tiATE OF FACILITY 

*FORMERLY: GMC FISHER BODY DIVISION TRENTON PLANT 

BS 

13221 
Zip Code 

13221 
Zip Code 

$ 33,700.00 

08650 
Zip Code 

08650 
Zip Code 

$ 2,872,000.00 



GE~ERAL :'r(CYTORS CORPORAT!O~ FACILITIES· C.S. EPA REGW~ ll 

NYD002126852 
Facility EPA I.D. :"lumber 

GMC HARRISON RADIATOR DIVISION WEST LOCKPORT PLANT 

:'1 ame of Facility 

200 UPPER MOUNTAIN RD 
Facility Mailing Address (Street or P.O. Box> 

LOCKPORT 
City or Town 

SAME AS ABOVE 

NY 
State 

Facility Location \Street, Route :'lo. or othe.r specific identifier) 

NIAGRA 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

NYD980592901 
Facility EPA J.D. Number 

14094 
. Zip Code 

Zip Code 

$ 9,304,700.00 

GMC HARRISON RADIATOR DIVISION WASTEWATER TREATMENT PLANT 

Name of Facility 

200 UPPER MOUNTAIN RD 
Facility Mailing Address \Street or P.O. Box) 

LOCKPORT NY 14094 

City or Town State Zip Code 

5707 UPPER MOUNTAIN RD 
Facility Location \Street, Route No. or other specific identifier! 

LOCKPORT NIAGRA NY 14094 

City or Town County State Zip Code 

CURRENT CLOSURE COST ESTI:'IIATE OF FACILITY $ NA 

86 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGIO~ [[ 

NY 0002215234 
Facility EPA !.D. Number 

GMC ROCHESTER FROOUCTS DIVISION LEXINGTON AVENUE PLANT 
:-1 ame of Facility 

PO BOX 1790 
Facility Mailing Address (Street or P.O. Box I 

ROCHESTER NY 14603 
City or Town State Zip Code 

1000 LEXINGTON AVE 
Facility Location (Street. Route No. or other specific identifier) 

ROCHESTER MONROE NY 14603 
City or Town County State , Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 33,200.00 

NYD002127165 ' 
Facility EPA !.D. Number 

GMC SAGINAW STEERING GEAR DIVISION BUFFALO PLANT* 
Name of Facility 

PO BOX 972 
facility :VI ailing Address !Street or P.O. Boxl 

BUFFALO NY 14240 
City or Town State Zip Code 

1001 E DELAVAN AVENUE 
Facility location !Street. Route No. or other specific identifier) 

BUFFALO ERIE NY 14215 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTI:'riATE OF FACILITY 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION BUFFALO PLANT 

$ 600.00 



GE,'.IERAL ~lOTORS CORPORATION FACILITIES· U.S. EPA REGlO:-.i!Il 

PAD000800490 
Facility EPA J.D. Number 

GMC SOC GROUP PITTSBURGH PLANT * 
:-.1 a me of Facility 

PO BOX 158 
Facility Mailing Address \Street or P.O. Box) 

McKEESPORT PA 
City or Town State 

1451 LEBANON SCHOOL RD 
Facility Location (Street. Route No. or other specific identifier) 

W MIFFLIN BOROUGH ALLEGHENY PA 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC FISHER BODY DIVISON PITTSBURGH PLANT 

DED002369205 . 
Facility EPA 1.0. Number 

GMC CPC GROUP WILMINGTON PLANT* 
:-1 a me of Facility 

PO BOX 1512 
Facility Mailing Address \Street or P.O. Bol<) 

WILMINGTON DE 
City or Town State 

BOXWOOD RD 
Facility Location \Street. Route No. or other specific identifier I 

WILMINGTON NEW CASTLE DE 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

15134 
Zip Code 

15122 
. Zip Code 

s 27,200.00 

19899 
Zip Code 

19899 
Zip Code 

$ 213,900.00 

*FORMERLY: GMC GM ASSEMBLY DIVISION WILMINGTON PLANT 



GENERAL :>~IOTORS CORPORATION FACILITIES- U.S. EPA REG [ON[![ 

VAD091222588 
Facility EPA I.D. Number 

GMC DELCO MORATNE DIVISION FREDERICKSBURG PLANT 
Name of Facility 

3401 TIDEWATER TRAIL 
Facility Mailing AddresslStreet or P.O. Box) 

FREDERICKSBURG VA 
City or Town State 

SAME AS ABOVE 
Facility Location·lStreet. Route No. or other specific identifier) 

SPOTSYLVANIA 
City or Town . County 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

WVD044145209~ · 
Facility EPA I.D. Number 

GMC GM WAREHOUSING & DIST DIVrSION MARTINSBURG PLANT 
:-1 a me of Facility 

6060 W BRISTOL RO 
Facility .Vi ailing Address \Street or P.O. Box) 

F INT MI 
City or Town State 

1000 WARM SPRINGS AVE 
Facility Location (Street. Route No. or ather specific identifier) 

MARTINSBURG BERKELY wv 
City or Town County State 

CURRENT CLOSURE COST ESTil'llATE OF FACILITY 

22401 
Zip Code 

Zip Code 

s 26,800.00 

48554 
Zip Code 

25401 
Zip Code 

$ 90,300.00 



GENERAL:'IlOTORSCORPORATION FACILITIES· U.S. EPA REGION lll 

PA0980555072 
Facility EPA !.D. Number 

GMC GM WAREHOUSING & DIST DIVISION PHILADELPHIA PLANT 

:-lame of Facility 

6060 W BRISTOL RD 
Facility Mailing Address lStreet or P.O. BOlO 

City or Town 
FLINT MI 48554 

State Zip Code 

EXP .95 INO CTR PROG DR AND WINKS LANE 
Facility Location (Street. Route No. or other specific identifier) 

BENSALEM BUCKS PA 19020 

City or Town County State ·Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 3,700.00 

PA0074-978792-
Facility EPA!.D. Number 

GMC GM WAREHOUSING & OIST DIVISION PITTSBURGH FACILITY 
~a me of Facility 

6060 BRISTOL RO 
Facility :'<tailing Address lStreet or P.O. Bo") 

FLINT MI 48554 

City or Town State Zip Code 

RUSSELTON RD 
Facility Location (Street. Route No. or other specific identifier I 

CHESWICK ALLEGHENY PA 15024 

City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 3,700.00 



. 
I 

I 

GE~ERALMOTORSCORPORATION FACILITIES· U.S. EPA REG[QN m 

MDD003091972 
Facility EPA !.D. Number 

GMC TRUCK & BU~ GROUP BALTIMORE .PLANT* 
~ame oi Facility 

2122 BROENING HWY 
Facility Mailing Address (Street or P.O. Box) 

BALTIMORE 
City or Town 

SAME AS ABOVE 

MD 
State 

Facility Location (Street. Route No. or other specific identifier) 

BALTIMORE 

City or Town County 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY:. GMC GM ASSEMBLY DIVISION BALTIMORE PLANT 

21203 
Zip Code 

Zip Code 

s 534,600.00 



1. 

GE:-IERAL MOTORS CORPORATION FAC!LIT!ES · G.S. EPA REG!O:"' IV 

KYTQQQ622993 
facility EPA 1.0. Number 

GMC CPC GROUP B0WLING GREEN PLANT* 
Name of Facility 

City or Town 
BOW! ING GREEN KY 421 01 

State Zip Code 

165 AT HWY 31 W 
facility Location !Street. Route No. or other specific identifier! 

BOWLING GREEN WARREN KY 42101 

City or Town County State , Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION BOWLING GREEN PLANT 

$ 36,300.00 

GAD00331 0810 ' 
Facility EPA 1.0. Number 

GMC cpc GRO!!p nopAyrJ 1 E p! ANT * 
Name of Facility 

3900 INDUSTRIAL WAY 
Facility :vi ailing Address I Street or P.O. Boxl 

DORAVILLE GA 
City or Town State 

DEKALB 
City or Town County State 

CURRENT CLOSURE COST ESTI:'ttATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVIS ION DORAVILLE PLANT 

30360 
Zip Code 

Zip Code 

$ 53.000.00 



GENERAL MOTORS CORPORATION FAC!LI'I'lES ·U.S. EPA REGION" [V 

GAD059522870 
Facility EPA I.D. Number 

GMC CPC GROUP L~KEWOOD PLANT* 
Name of Facility 

PO BOX 16505 · 
Facility Mailing Address (Street or P.O. Box) 

ATLANTA GA 
City or Town State 

510 SAWTELL AVE SE 
Facility Location \Street.. Route No. or other specific identifier) 

City or Town 
FOLTON GA ATLANTA 

County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION LAKEWOOD PLANT 

GAQ092J75377 • 
Facility EPA 1.0. Number 

GMC DELCO-REMY DIVISION ALBANY PLANT 
:-1 a me of Facility 

PO BOX 3210 
Facility Mailing Address !Street or P.O. Box) 

GA 
State 

601 HOLLY DR 
Facility Location \Street.. Route No. or other specific identifier) 

ALBANY DOUGHERTY GA 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

30321 
Zip Code 

30315 
, Zip Code 

s 144,300.00 

31706 
Zip Code 

31705 
Zip Code 

s 44,600.00 

·. 



GENERAL :'YlOTORS CORPORATION FAC!LITIES · C.S. EPA REGION !V 

GAD075942706 
Facility EPA I.D. Number 

GMC OELCO-REMY JIVIS!ON FITZGERALD PLANT 
Name of Facility 

PERBYHOUSE RD 
Facility Mailing Address (Street or P.O. Boxl 

FITZGERALD GA 31750 

City or Town State Zip Code 

SAME AS ABOVE 
Facility Location !Street, Route No. or other specific identifier) 

BEN HILL 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY !I 65. 700. 00 

MS 0083451 039 ~ 
Facility EPA I. D. Number 

GMC DELCO-REMY DIVISION LAUREL PLANT 
Name of Facility 

PO BOX 1981 
F~ci!ity Mailing Address !Street or P.O. Boxl 

MS 38440 
State .Zip Code 

ONE THAMES AVE 
Facility Location !Street, Route No. or other specific identifier! 

LAUREL JONES MS 39440 
City or Town County State Zip Code 

CURRENT CLOSURE COST EST! :'¥tATE OF FACILITY $ 17,900.00 



GENERALMOTORSCORPORATlON FACILITIES· C.S. EPA REGI0:-.1 [V 

GA0000814343 
Facility EPA !.D. Number 

GMC GM WAREHOUSING & D!ST DIVISION ATLANTA FACILITY 
:'<a me of Facility 

6060 W BRISTOl RQ · 
Facility Mailing Address (Street or P.O. Box) 

FLINT MI 48554 
City or Town State Zip Code 

4040 MOTORS INDUSTRIAL WAY 
Facility Location (Street. Route No. or other specific identifier) 

DORAY II I [; KEBALB 30360 
City or Town County State ,. Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 3,700.00 

MSQ084668367 " 
Facility EPA I. D. Number 

GMC PACKARD ELECTRIC DIVISION BROOKHAVEN PLANT 
:'< ame of Facility 

PO SOX 431 
Facility ~tailing Address \Street or P.O. Box> 

WARREN OH 44486 
City or Town State Zip Code 

INDUSTRIAL PARK RD 
Facility Location (Street. Route No. or other specific identifier) 

BROOKHAVEN LINCOLN MS 39601 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 7.200.00 



'I 

GE:-.IERAL :'>WTORS CORPORATION FAC!UTIES- t:.:.S. EPA REGIO~ [\' 

M$0065462517 
Facility EPA 1.0. Number 

GMC PACKARD ELECTRIC DIVISION CLINTON PLANT 

Name of Facility 

PO BOX 431 
Facility Mailing Address (Street or P.O. Boxl 

WARREN OH 

City or Town State 

CLINTON INDUSTRIAL PARK 
Facility Location (Street, Route No. or other specific identifier) 

CLINTON HINDS MS 

City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

ALD097751317 ~ 
Facility EPA 1.0. Number 

GMC ROCHESTER PRODUCTS TUSCALOOSA PLANT 
:-I a me of Facility 

3440 KAULOOSA AVE 
Facility Mailing Address I Street or P.O. Box I 

TUSCALOOSA AL 
City or Town State 

SAME AS ABOVE 
F"acility Location !Street, Route No. or other specific identifier) 

TASCALOOSA 
City or Town County State 

CURRENT CLOSURE COST ESTl:I1ATE OF FACILITY 

44486 
Zip Code 

39056 
Z1p Code 

$ 79,800.00 

35401 
Zip Code 

Zip Code 

$ 3,400.00 



GENERAL MOTORS CORPORATION FACILl'TIES ·U.S. EPA REGION V 

WID071147813 
Facility EPA I.D. Number 

GMC AC SPARK PLUG DIVISION MILWAUKEE PLANT 
Name of Facility 

MILWAUKEE 
City or Town 

7929 SOUTH HOWELL AVE 
Facility Location (Street, Route No. or other specific identifier) 

Mil WA!!KEF OAK CREEK WI 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Ohio EPA 02-78-0356 

OHD020632998 
Facility EPA I. D. Number 

GMC SOC GROUP LORDSTOWN ASSEMBLY PLANT * 
Name of Facility 

PO BOX 1406 
Facility :'<!ailing Address iStreet or P. 

. or other specific identifier) 

LORDSTOWN TRUMBULL OH 
City or Town County! State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION LORDSTOWN PLANT 

53201 
Zip Code 

53154 
· Zip Code 

s 85,000.00 

44482 
Zip Code 

44482 
Zip Code 

$ 510 800 00 



\ 

GENERAL :'!10TORS CORPORATION FACILITIES· U.S. EP.-\ REG!O'i v 

OHD083321091 
Facility EPA 1.0. :-lumber 

GMC BOC GROUP LORDSTOWN 
Name of Facility 

PO BOX 1427 
Facility ~failing Address I Street or 

WARREN 
City or Town 

2369 ELLSWORTH-BAILEY 
Facility Location !Street.. Rout • or other specific identifier! 

LORDSTOWN TRUMBULL OH 
City or Town County State 

CURRENT CLOSURE COST ESTDtATE OF FACILITY 

*FORMERLY: GMC FISHER BODY DIVISION LORDSTOWN PLANT 

IND00603609g 
Facility EPA 1.0. :-lumber 

GMC CENTRAL F.OUNORY DIVISION BEDFORD PLANT 
:"1 a me of Facility 

PO BOX 271 
Facility :\<Tailing Address !Street or P.O. BoxJ 

BEDFORD IN 
City or Town State 

NORTH JACKSON ST 
Facility Location I Street.. Route No. or other specific identifier! 

BEDFORD LAWRENCE IN 
City or Town County State 

CURRENT CLOSURE COST ESTI:\TATE OF FACILITY 

44482 
Zip Code 

44482 
Zip Code 

s 6,900. 00 

47421 
Zip Code 

47421 
Zip Code 

s 17,200.00 



GENERAL MOTORSCORPORATION FAC!UT!ES · L'.S. EPA REGIO:\f V 

!LD005141551 
Facility EPA I.D. Number 

GMC CENTRAL FOUNDRY DIVISION DANVILLE PLANT 
Name of Facility 

PO BOX 592 
Facility ~ailing Address !Street or P.O. Box) 

DANVILLE !L 61832 
City or Town State Zip Code 

NORTH H ST 
Facility Location (Street. Route No. or other specific identifier) 

TILTON VERMILION IL 61832 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Ohio EPA 03-20-0221 

OH0005050273 
Facility EPA I.D. Number 

GMC CENTRAL FOUNDRY DIVISION DEFINANCE PLANT 
Name of Facility 

PO BOX 70 
Facility ~ailing Address !Street or P.O. Box) 

DEFIANCE OH 
City or Town State 

STATE ROUTE 281 EAST 
Facility Location (Street. Route :-/o. or other specific identifier I 

DEFIANCE DEFIANCE OH 
City or Town County, State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Zip Code 

s 871 ,400. 00 

43512 
Zip Code 

43512 
Zip Code 

s 428,500.00 



GENERAL :'liOTORS CORPORATWN FACILITIES· C.S. EPA REGI0:-.1 v 

IND000715086 
Facility EPA !.D. NumbeE' 

GMC CPC GROUP MARION PLANT* 
:-< ame of Facility 

2400 W SECOND ST 
Facility Mailing Address \Street or P.O. Box) 

MARTON State 
IN 

City or Town 

SAME AS ABOVE 
Facility Location \Strli!et. Route No. or other specific identifier> 

MARION 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC FISH~R BODY DIVISION MARION PLANT 

Ohio EPA 05-)1-0441 

OH0004260089 
Facility· EPA !.D. Number 

* 

4726 SMITH RD 
Facility :'/tailing Address (Street or P. 

NORWOOD 
City or Town 

c identifier) 

HAMILTON 
CityorT.own County State 

CURRENT CLOSURE COST ESTt:'wtATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION NORWOOD PLANT 

46952 
Zip Code 

· Zip Code 

s n .zap oo 

45212 
Zip Code 

Zip Code 

$ 224,900.00 



I 

l 

GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REG£0:--1 V 

Ohio EfA 02-18-0114 

OHD086631 01 
Facility EPA I.D. Number 

GMC CPC GROUP PARMA PLANT* 
Name of Facility 

PO BOX 6436 
Facility Mailing Address \Street or P. 

CLEVELAND 44101 

City or Town Zip Code 

5400 CHEVROLET BOULEVARD 
Facility Location (Street. Route o. or other specific ident.i.tierl 

City or Town 
CUYAHOGA OH 44130 PARMA · 
County Stata Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY I 3 zoo 00 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION PARMA PLANT 

INP006068050 
0 

Facility EPA I.D. Number 

GMC QFI co El ECTBONICS DIVISION KOKOMO BYPASS plANT 
Name of Facility 

700 E FIRMIN ST MS 9152 
Facility Mailing Address (Street or P.O. Box) 

KOKOMO IN 46902 
City or Town State Zip Code 

1800 E LINCOLN RD 
Facility Location (Street. Route No. or other specific identifier) 

KOKOMO HOWARD IN 46902 

City or Town County Stata Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 132.300.00 



GENERAL :'tlOTORS CORPORATION FACILITIES· C.S. EPA REG!O~ V 

IND000806844 
Facility EPA I. D. Number 

GMC DELCO ELECTRONICS DIVISION KOKOMO PLANT 1 
Name of Facility 

700 F FIRMIN SIMS 9152 
Facility :'II ailing Address tStreet or P.O. Bo~l 

KOKOI~O 
IN 46902 

City or Town State Zip Code 

SAME AS ABOVE 
Facility Location !Street. Route No. or other specific identifier) 

City or Town State Zip Code 

CURRENT CLOSURE COST ESTii'llATEOF FACILITY s 4,100.00 

INDOQ08D6869 -
Facility EPA !.D. :-lumber 

GMC DELCO ELECTRONICS DIVISION KOKOMO PLANT 5 
:-I a me of Facility 

700 E FIRMIN ST MS 9152 
Facility :vi ailing .-\ddress !Street or P.O. Boxl 

46902 
City or Town State Zip Code 

1723 N WASHINGTON ST 
Facility Location (Street. Route :-lo. or other specific identifier) 

KOKOMO HOWARD IN 46902 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTI:\tATE OF FACILITY s 1.700.00 



GENERAL ~IOTORS CORPORATION FAC!UTIES · C.S. EP.~ REG!O.'<' V 

WID006427215 
Facility EPA I.D. :"'umber 

GMC DELCO ELECTRONICS DIVISION MILWAUKEE PLANT 
~arne of Facility 

700 F FIRMIN STREET MS 9152 
Facility Mailing AddresslStreet or P.O. Bo><J 

KOKOMO IN 46902 

City or Town State Zip Code 

7929 SOUTH HOWELL AVE 
Facility Location !Street. Route No. or other specific identifier I 

Mil WAIIKFE OAK CREEK WI 53154 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 23,400.00 

Ohio EPA 05-57-0274 

OHD06DQ28561 
Facility EPA 1.,0. Number 

MONTGOMERY 
City or Town County State Zip Code 

CURRENT CLOSURECOST ESTIMATE OF FACILITY s 72,500.00 

B23 



GENERAL :\lOTORS CORPORATION FACILITIES· C.S. EPA REGIO'i V 

Ohio EPA 05-57-0273 

OHD045557766 
Facility EPA I.D. :-fumber 

~~C DELCO MORAINE DIVISION DAYTON NORTH PLANT 
:-fame of Facility 

CURRENT CLOSURE COST ESTI:'IIATE OF FACILITY 

INDQ00806836 · 
Facility EPAI.O. Number 

GMC DEFENSE OPS & PWR PROD GROUP MAYWOOD PLANT 5* 
:-fame of Facility 

PO BOX 894 P-12 
Facility :'flailing .-\ddress !Street or P.O. Box: I 

I NQ! ANAPOI IS IN 
City or Town State 

2355 5 TIBBS AVE 
Facility Location !Street. Route :-lo. or other specific identifier I 

INDIANAPOLIS MARION IN 
City or Town Caunty State 

i 

CURRE:'IIT CLOSURE COST ESt!MA TE OF FACILITY 

45401 

Zip Code 

45414 

S 71 .JOQ.OO 

46206 
Zip Code 

46206 
Zip Code 

li 124,500.00 

*FORMERLY: GMC DETROIT DIESEL ALLISON DIVISION PLANT 5 

824 



GENERAL MOTORS CORPORATION I"AC!UT!ES · L'.S. EPA REGION V 

IND094469913 
Facility EPA 1.0. Number 

GMC DEFENSE OPS & PWR GROUP MAYWOOD PLANT 8* 
Name of Facility 

po aox 894 P-12 
Facility Mailing Address <Street or P.O. Bo~l 

INDIANAPOLIS IN 46206 
City or Town State Zip Code 

2001 S TIBBS AVE 
Facility Location (Street. Route No. or other specific identifier) 

INOIANAPO! IS MARION IN 46206 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY !! ? 000 00 

*FORMERLY: GMC DETROIT DIESEL ALLISON DIVISION PL~NT 8 
Ohio EPA 05-57-0407 

OHD000817585 
Facility EPA 1.0. Number 

GMC DELCO PRODUCTS DIVISION DAYTON PLANT XX 
Name of Facility r-----------------

45401 
Zip Code 

DAYTON MONTGOMERY OH 45404 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 4,400.00 



GENERAL :'.IOTORS CORPORATION FACIUT!ES · l".S. EP.-\ REGI0:--1 \" 

Ohio EPA 05-57-0405 

OH000425541 0 
Facility EPA 1.0. :'lumber 

45401 
Zip Code 

DAYTON MONTGOMERY OH 45420 

City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 77,300.00 

!NOQ8053825~ . 
Facility EPA 1.0. Number 

GMC DELCO-REMY DIVISION ANDERSON ACRE PLANT 
:-I ame of Facility 

2401 COLUMBUS AVE 
Facility :\'I ailing Address (Street or P.O. Box I 

ANDERSON IN 46018 
City or Town State Zip Code 

ACRE AREA 
Facility Location !Street, Route No. or ather specific identifier! 

ANDERSON MADISON IN 46018 
City or Town County State Zip Code 

CURRE:-IT CLOSURE COST ESTIMATE OF FACILITY s 90.000.00 

B26 



GENERAL :HOTORS CORPORATION F'AC!LlT!ES · L".S. EP.-\ REGIO~ V 

IND980503840 
Facility EPA !.D. :-lumber 

~~C DELCO-REMY DIVISION COLUMBUS AVE PLANTS 
:-1 a me of Facility 

2401 CO! I!MB! IS AVE 
Facility ~ailing Address I Street or P.O. Box) 

ANDERSON IN 46018 

City or Town State Zip Code 

SAME AS ABOVE 
Facility Location !Street. Route No. or other specific identifier) 

MA N 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 3,700.00 

TND0008Q6877 
Facility EPA 1.0. N-umber 

GMC DELCO-REMY DIVISION MUNCIE PLANT 
Name of Facility 

4500 SOUTH DELAWARE DR 
Facility ~ailing Address !Street or P.O. Boxl 

'N 47302 
State Zip Code 

SAME AS ABOVE 
Facility Location !Street. Route No. or other specific identifier) 

DELAWARE 
City or Town County State Zip Code 

CURRENT CLOSURE COST ES'DI~ATE OF FACILITY $ 1 07 1 000 • 00 

827 



GE~ERAL :'.lO'TORS CORPORATlON FACILITIES· C.S. EPA REG!Q'{ v 

Ohio EPA 05-57-0115 

QHD98D5~388 
Facility E A I. D. :'lumber 

GMC DETROIT DIESEL ALLISION DIVISION 
Name of Facility 

pO BOX 1291 
Facility :\tailing Address (Street or 

DAYTON 
City or Town 

4100 SPRINGBORO PIKE 
Facility Location (Street, Route No. or other specific identifier) 

MORAINE &ONTGOMERY OH 
City arTown ounty State 

CURRE:.-41' CLOSURE COST ESTIMATE OF FACILITY 

45401 
Zip Code 

45439 
Zip Code 

s 81,700.00 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION MORAINE ENGINE PLANT 

IND006Q66286 
Facility EPA I.D, Number 

GMC DETROIT DIESEL ALLISON DIVISION MUNCIE PLANT* 
Name of Facility 

PO BOX 2527 
Facility :\tailing Address (Street or P.O. Boxl 

MUNCIE IN 47302 

City or Town State Zip Code 

1200 W EIGHT ST 
Facility Location \Street, Route No. or otber specific identifier! 

MUNCIE DELAWARE IN 47302 

City or Town County State Zip Code 

CURRE:.-41' CLOSURE COST ESTIMATE OF FACILITY S 31 400 OQ 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION MUNCIE PLAIN 

828 



GENERAL ~IOTORS CORPORATION FACILITIES· t:.S. EPA REGI0:-.1 \ 

IND006413348 
Facility EPA !.D. Number 

GMC DETROIT DIESEL ALLISON DIVISION PLANT 3 
Name of Facility 

PO BOX 894 P-12 
Facility :vi ailing Address !Street or P.O. Boxl 

I NDTANApO! I$. 
State City or Town 

4700 W TENTH ST 
Facility Location !Street, Route :-1 o. or other specific identifier! 

INDIANAPOLIS MARION IN 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

IND000806802 ~ · 
Facility EPA I.D. Number 

GMC DETROit nrESE' AIr rsoN nnnsroN et ANI 12 & 14 
Name of Facility 

PO BOX 894 P-12 
Facility Mailing Address !Street or P.O. Bol<) 

INDIANAPOLIS IN 
City or Town State 

901 GRANDE AVE 
Facility Location !Street, Route No. or other specific identifier) 

INDIANAPOLIS MARION IN 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

829 

Zip Code 

46206 
Zip Code 

l! 46,600.00 

46206 
Zip Code 

46206 
Zip Code 

s 6,700.00 



GENERAL ~IOTORS CORPORATION FACILITIES· L".S. EP.~ REGlO:--.- v 

II DQ06QQ969p 
Facility EPA I. D. Number 

GMC ELECTRO-MOTIVE DIVISION LA GRANGE PLANT 
Name of Facility 

9301 W 55TH ST DEPT~14;,;:0:=0::-::--:::-;'i'"A-o::::-:--------------
Facility ~ailing Address (Street or P.O. BoxJ 

City or Town 
! A GRANGE I! 

State 

SAME AS ABOVE 
Facility Location (Street. Route No. or other specific identifier) 

COOK 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Ohio EPA 01-25-0440 

OHD004294419 . · 
Facility EPA 1.0. Number 

GMC FISHER GIITDE DIVISION Cot I!MB!!S 
Name of Facility 

r other specific identi 1erJ 

FRANKLIN 
City or Town County State 

CURRE:"'T CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC FISHER BODY DIVISION COLUMBUS PLANT* 

830 

60525 
Zip Code 

Zip Code 

SD3 1
8DO no 

Zip Code 

s 9.400.00 



GENERAL ~IOTORS CORPORATION FAC!UT!ES ·U.S. EPA REG!O:"{ V 

Ohio EPA 02-47=0192 
QHDQD42~ifal 
FacilityA I.D. Number 

GMC FISHER GUIDE DIVISION ELYRIA PLANT* 
Name of Facility 

PO BOX 4025 
Facility ~!ailing Address tStreet or P. 

ELYRIA 
City or Town 

1400 LOWELL ST 
Facility Location. !Street. Routa No. or other specific identifier! 

ELYRIA LORAIN OH 
City or Town County Stata 

CURRENT CLOSURE COST ESTI:\<IATE OF FACILITY 

IND000803734 
Facility EPA 1.1>. Number 

GMC FISHER GUIDE DIVISION l~EST PLANT 
Name of Facility 

2915 PENDELTON AVE 
Facility .'If ailing Address tStreet or P.O. Boxl 

ANDERSON IN 
City or Town. State 

SAME AS ABOVE 
Facility Location. I Street. Route No. or other specific identifier! 

MADISON 
City or Town County Stata 

i 

CURRENT CLOSURE COST EST'! MATE OF FACILITY 

831 

44036 
Zip Code 

44036 
Zip Code 

s2,589,20o.oo 

46011 
Zip Code 

Zip Code 

$ 2!)8,000.00 



GENERAL MOTORS CORPORATION FACILITIES- U.S. EPA REG!O~ V 

IL0068603604 
Facility EPA I.D. Number 

GMC GM WAREHOUSING & DIST DIVISION CHICAGO FACILITY 

Name of Facility 

6060 W BRISTOL RD 
Facility Mailing Address lStreet or P.O. Box) 

FLINT MI 48554 

City or Town State Zip Code 

2600 S 25TH AVE 
Facility Location (Street. Route No. or other specific identifier) 

BROADVIEW COOK IL 60153 

City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 3,700.00 

OHD045719895 . 
Facility EPA I.D:Number 

GMC GM WAREHOUSING & DIST DIVISION CLEVELAND PLANT 

N arne of Facility 

FLINT 
48554 

City or Town Zip Code 

12990 SNOW RD 
Facility Location (Street. Route' • or other specific identi erl 

PARMA CUYAHOGA OH 44130 

City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 3,700.00 

Q1? 



GENERAL MOTORS CORPORATlON FAC!UT!ES ·U.S. EPA REGION V 
· Ohio EPA 05-57-0256 

OHD017958604 
facility EPA l.D. Number 

GMC HARRISON RA~IATOR DIVISION DAYTON PLANT 
Name o£ Facility. 

PO BOX 824 
Facility :'llail.i.ng Address 1 Street or P. 

300 TAYLOR ST 
Facility Location \Street. Rout 

DAYTON MONTGOMERY OH 
City or Town County Stata 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Ohio EPA 05-57-0272 

OHD000817577 ' 
Facility EPA !.D. Number 

GMC HARRISON RADIATOR DIVISION MOQAINF pl ANT 
Name of Facility 

DAYTON 
City or Town 

MORAINE MONTGOMERY OH 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 
CURRENT POST-CLOSURE COST ESTIMATE OF FACILITY 

833 

er) 

45401 
Zip Code 

s 32,500.00 

45401 
Zip Code 

44439 
Zip Code 

S 48.3QO.OO 
$ 147,300.00 



GENERAL MOTORS CORPORATION FAC!Ll'TIES · C.S. EPA REGIO:--i V 

Ohio EPA 05-57-0317 

OHD000817023 
Facility EPA I. D. Number 

GMC INLAND DIVISION DAYTON PLANT 
Name of Facility 

2701 HOME AVE 
Facility Location lStreet. Ro c identifier) 

DAYTON MONTGOMERY OH 45417 
County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 40,800.00 

Ohio EPA 02-18-0260 

OHD097622336 , 
Facility EPA I.D. Number 

GMC IN! AND QTVTSION FIIC! TO PI ANI* 
N aine of Facility 

CLEVELAND 44117 

City or Town Zip Code 

erl 

CUYAHOGA 
City or Town County State Zip Code 

CURRE:-IT CLOSURE COST ESTIMATE OF FACILITY $ 31.800.00 

*FORMERLY: GMC FISHER BODY DIVISION EUCLID PLANT 



GENERAL MOTORS CORPORATION I" ACIUTIES ·U.S. E P .-\ REG!O:-.i V 
Ohio EPA 05-57-0316 

OHD0521 51701 
Facility EPA l.D. :-iumber 

GMC INLAND DIVISION VANDALIA PLANT 
:"{a me of Facility 

PO BOX 1224 

4 4 
City or Town Zip Code· 

480 N DIXIE OR 
Facility Location (Street. Route . 

VANDALIA MONTGOMERY OH 45337 
City or Town County State ' Zip Code 

CURRENT CLOSURE COST ESTI:YIATE OF FACILITY s 52,600.00 

Ohio EPA 03-22-0464 

OHD001880442 
Facility EPAI.D. Number 

GMC NEW DFPARII!RE-HYATT BEARINGS SANDUSKY. PLANT 
Name of Facility 

2509 HAYES AVE 
Facility ~tailing .-'.ddress (Street or P. 

SANDUSKY 44870 
City or Town Zip Code 

ERIE 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 268 I 800 • 00 



GENERAL :\<lOTORS CORPORATION FACILITIES· C.S. EPA REG!O'-i v 

Ohio EPA 02-78-0123 

OHDDJ8414292 
Facility EPA l.D. :'lumber 

GMC PACKARD ELECTRIC DIVISION WARREN CITY PLANT 
Name of Facility 

PO BOX 431 
Facility Mailing Address 1Street or P. 

City or Town 

408 DANA ST 
Facility Location (Street, Route No. or other spec' c identifier) 

WARREN TRUMBULL OH 
City or Town County Stata 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

Ohio EPA 02-78-0124 

OHD000817346 , 
Facility EPA !.D. Number 

GMC PACKARD ELECTRIC DIVISION NORTH RIVER ROAD PLANTS 

:-lame of Facility 

PO BOX 431 
Facility Ylailing Address \Street or P.O 

WARREN TRUMBULL OH 
.. City or Town County State 

CURRENT CLOSURE COST ESTIYIATE OF FACILITY 

836 

44482 
Zip Code 

l! 11,700.00 

44486 
Zip Code 

44484 
Zip Code 

s 149,700.00 



GENERAL MOTORS CORPORATION FACIUTIES ·U.S. EPA REGION v 

IND079583720 
Facility EPA l.D. Number 

GMC TRUCK & BUS MANUFACTURING GROUP INDIANAPOLIS PLANT * 
Name of Facility 

PO BOX 388 
Facility Mailing Address (Street or P.O. Box) 

TNDIANApO! I$ IN 46206 
City or Town State Zip Code 

340 WHITE RIVER PARKWAY 
Facility Location (Street. Route No. or other specific identifier) 

INDIANAPOLIS MARION IN 46222 
·.City or Town County State , Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 3,200.00 

*FORMERLY: GMC CHEVORLET MOTOR DIVISION INDIANAPOLIC PLANT 
Ohio EPA 05-57-0116 

• OHD041063074 
Facility EPA I. D. Number 

PlANT* 

45401 
Zip Code 

DAYTON MONTGOMERY OH 45439 
City or Town County State Zip Code 

CURRENT. CLOSURE COST ESTIMATE OF FACILITY s 255.600.00 

*FORMERLY: GMC CHEVROLET MOTOR DIVISION MORAINE ASSEMBLY PLANT 



GENERAL MOTORS CORPORATION FACILITIES· C.S. EPA REGION VI 

TXD095217204 
Facility EPA. !.D. :-lumber 

GMC AS SPARK PLUG DIVISION 111ICHITA FALLS PLANT 

:-fame of Facility 

ltJTCH!Id FALLS IX 76307 

City or Town State Zip Code 

8600 CENTRAL FREEWAY NORTH 
Facility Location \Street. Route No. or other specific identifier) 

·city or Town 
WI CHUA FALl S WICHITA IX 76306 

County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OFF ACILITY s 6,700.00 

IX 0008018004 
Facility EPA I.D. Number 

GMC CPC GROUP ARLINGTON PLANT* 

Name of Facility 

2525 EAST ABRAHM 
Facility ~tailing . .\ddress !Street or P.O. Boxl 

ARLINGTON IX 76010 

City or Town State Zip Code 

SAME AS ABOVE 
Facility Location \Street, Route No. or other specific identifier) 

TARRANT 
City or Town Co11nty State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 5Q4 .800. 00 

*FORMERLY: GMC GM ASSE11BLY DIVISION ARLINGTON PLANT 



GENERAL MOTORS CORPORATION FACILITIES· l.:.S. EPA REGIO~ V[ 

OKD082565714 
Facility EPA l.D. Number 

GMC CPC GROUP O:<LAHOMA CITY PLANT* 
Name of Facility 

po sox 26527 
Facility Mailing Address (Street or P.O. Boxl 

OKLAHOMA CITY OK 73126 
City or Town State Zip Code 

7446 SE 74TH ST 
Facility Location I Street, Route No. or other specific identifier) 

OK! AHOMA CITY OK! AHOMA OK 
Zip Ode City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACIUTY 

*FORMERLY: GMC GM ASSEMBLY DIVISION OKLAHOMA CITY PLANT 

S 504,800.00 

TXOOfi8QQ4755 ~ 
Fac:ility EPA !.D. Number 

GMC GM WAREHOUSING & DIST DIVISION DALLAS FACILITY 
Name of Facility 

6060 W BRISTOL RD 
Facility :';!ailing Address !Street or P.O. Boxl 

State 

8635 STEMMONS FREEWAY 
Facility Location I Street, Route No. or other specific identifier) 

DALLAS DALLAS TX 75247 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 3,700.00 

839 



GENERAL :'vlOTORS CORPORATION FACILITIES· C.S. EPA REGI0:-.1 Vl 

LAD067033944 
Facility EPA I.D. :'lumber 

GMC GUIDE DIVISiON MONROE PLANT 
:'lame of Facility 

po BOX 4?07 
Facility ~ailing Address (Street or P.O. Box) 

MONROE State 
LA 71203 

City or Town 
Zip Code. 

INTERSTATE 120 & MILLHAVEN RD 
Facility Location \Street. Route l'lo. or other specific identifier) 

MONROE OUACHITA LA 71203 

City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 25,100.00 

LAD089317341 ' 
Facility EPA I.D. l'lumber 

GMC TRUCK & BUS GROUP SHREVEPORT PLANT* 
:"!a me of Facility 

PO SOX 30011 
Facility :'<tailing Address !Street or P.O. Box) 

SHREVEPORT LA 71129 
City or Town State Zip Code 

760.~ GM 81 VQ . 
raci ty Locaoon \Street., Route No. or other specific identuierl 

SHREVEPORT CADDO LA 71130 

City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY s 397.800.00 

*FORMERLY: GMC GM AsSEMBLY DIVISION SHREVEPORT PLANT 

R40 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION VI! 

KSD007145899 
Facility EPA 1.0. ~umber 

GMC BOC GROUP FAIRFAX PLANT * 
Name of Facility 

100 KINDELBERGER RD 
Facility Mailing Address (Street or P.O. Box) 

KS 
City or Town State 

SAME AS ABOVE 
Facility Location !Street. Route No. or other specific identifier) 

WYANDOTIE 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION FAIRFAX PLANT 

MOD000822668 
Facility EP~ I.D. Number 

GMC ROC GROpp !FED$ pi ANT* 
~a me of Facility 

6817 STADIUM DR 
Facility Mailing Address !Street or P.O. Bo><l 

KANSAS CITY MO 
City or Town State 

treet. Route No. or other specific identi erl 

JACKSON 
City or Towm County Stata 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION LEEDS PLANT 

66JJ5 
Zip Code 

' Zip Code 

s 501 ,400. 00 

64129 
Zip Code 

Zip Code 

l! 36 .ooo. 00 



GENERAL MOTORS CORPORATION FACILITIES- U.S. EPA REG!O~ VII 

MOT300010261 
Facility EPA. I. D. Number 

GMC BOC GROUP W~NTZVILLE PLANT * 
:-lame of Facility 

po BQX 44. 
Facility Mailing Address 1 Street or P.O. Box) 

WENTZVILLE MO 
City or Town State 

MEXICO & EDINGER RD 
Facility Location !Street, Route No. or other specific identifier) 

City or Town County 
MO 

WENIZYII LE ST CHARLES 
State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION WENTZVILLE PLANT 

KSQ007145907 ' . 
F<t.cillty EPA I. D. Number 

'GMC DELCO-REMY DIVISION OLATHE PLANT 

!'I a me of Facility 

400 W DENNIS AVE 
Facility Mailing Address !Street or P.O. SoxJ 

OLATHE KS 
City or Town State 

aci ity Location lStreet, Route No. or other specific identifier) 

JOHNSON 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

63385 
Zip Code 

63385 
, Zip Code 

s 109,500.00 

66061 
Zip Code 

Zip Code 

$ 6. 700.00 



- . :_~ 

GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION Vll 

MOD051728905 
Facility EPA 1.0. Sumber 

GMC GM WAREHOUSING & DIST DIVISION ST LOUIS FACILITY 
Name of Facility 

6060 W BRISTOL RQ 
Facility Mailing Address (Street or P.O. Box) 

El TNT 
.·· MT 48554 

City or Town State Zip Code 

5801 N. LINDBERGH RD 
Facility Location !Street. Route No. or other specific identifier) 

City or Town 
HAZELWOOD ST LOUIS MO 63042 

County State Zip Code 

CURREN'l' CLOSURE COS'l' ESTIMATE OF FACILITY 1 3,700.00 

MOD006290118 
Facility EPA 1.0. Number 

GMC TRUCK & BUS MANUFACTURING GROUP ST. LOUIS PLANT * 
· Name of Facility 

3809 UNION BLVD 
Facility Mailing Address! Street or P.O. Box I 

ST LOUIS MO 63115 
City or Town State Zip Code 

treet, Route No. or other speci c: identitierl 

ST LOUIS 
City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILITY $ 140,400.00 



GENERAL ~IOTORS CORPORATWN FACILITIES· U.S. EPA REGION VII 

IAD000686899 
facility EPA I.D. :'<umber 

GMC ROCHESTER "RODUCTS DIVISION SIOUX CITY PLANT 
Name of facility 

1805 ZENITH DR 
Facility ~ailing Address \Street or P.O. Box) 

SIOUX CITY !A 51103 

City or Town State Zip Code 

SAME AS ABOVE 
facility Location \Street. Route No. or other specific identifier) 

'dOODBURY 

City or Town County State Zip Code 

CURRENT CLOSURE COST ESTIMATE OF FACILiTY s 4,500.00 



GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION !X 

CAD008295719 
Facility EPA !.D. Number 

GMC CPC GROUP SOUTHGATE PLANT* 
Name oi Facility 

?ZQO TWEEDY BlVD 
Facility Maillilg Address \Street or P.O. Box) 

SOUTH GATE CA 
City or Town State 

SAME AS ABOVE · 
Facility Location \Streec, Route No. or other specific identifier) 

City or Town 
1 qs. ANGfJ FS 

County State 

CURRENTCLQSURECOST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION SOUTH GATE PLANT 

CAD000051458 
Facility EPA I.D. Number 

GMC CPC GROUP VAN NUYS PLANT* 
Name of F: acility 

8000 VAN NUYS PLANT 
Facility Mailing Address!Streecor P.O. Boxl 

VAN N!!YS CA 
City or Town State 

SAME AS ABOVE 
Facility Location (Street, Route No. or other specific identifier! 

LOS ANGELES 
City or Town County State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

*FORMERLY: GMC GM ASSEMBLY DIVISION VAN NUYS PLANT 

CAO 

90280 
Zip Code 

··Zip Code 

1 114,300~00 

91409 
Zip Code 

Zip Code 

S 137 1 DO QO 



.. 
• 

GENERAL MOTORS CORPORATION F' ACILITIES ·U.S. EPA REGION !X 

CAD009305848 
Facility EPA I.D. Number 

GMC DEFENSE OPS & PWR PROD GROUP SANTA BARBARA PLANT* 
Name ofF acility 

700 E FIRMIN ST 
Facility ~tailing Address !Street or P.O. Bo><l 

KOKOMO IN 

City or Town State 

6767 HOLLISTER AVE 
Facility Location (Street, Route No. or other specific identifier) 

City or Town 
GO! ETA se.srA BARBARA CA 

ounty State 

CURRENT CLOSURE COST ESTIMATE OF FACILITY 

46902 
Zip Code 

93017 
• Zip Code 

s 14,500.00 

*FORMERLY: GMC DELCO ELECTRONICS DIVISION SANTA BARBARA PLANT 

CAD008321396 • 
Facility EPA I.D. :"'umber 

GMC DELCO-REMY DIVISION ANAHEIM PLANT 
Name of Facility 

PO BOX 3190 
Facility ~tailing Address I Street or P.O. Boxl 

ANAHEIM CA 
City or Town State 

1201 MAGNOLIA AVE 
Facility Location !Street, Route No. or other specific identifier! 

ANAHEIM 
City or Town 

ORANGE 
County 

! 

CA 
State · 

CURRENT CLOSURE COST ESTIMATE OF FACILlTY 

92803 
Zip Code 

92801 
Zip Code 

$ 13,400.00 



- - - __ 

GENERAL MOTORS CORPORATION FACILITIES· U.S. EPA REGION IX 

AZD020122479 
Facility EPA LD. Number 

GMC DESERT. ggoyuu; GROfJNQ MESA 
Name of Facility 

PO BOX 1506 
Facility Ma.illn!l Address (Street or P.O. Box) 

MESA AZ 
City or Town State 

Facility Location { traet.. Route No. or otber specihc icientitl'!lrl 

85201 
Zip Code 

MESA MARICOPA AZ 85208 
City or Town County State , Zip Code 

CURRENTCLOSURECOSTESTIMATEOFFACIUTY. S 8,600.00 

847 



• 
• 


